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ABSTRACT 


An  analysis  and  numerical  r&3ults  are  presented  for  the 
surface  fields  produced  by  an  oscillating  magnetic  dipole  buried 
in  a  stratified  earth.  The  results  have  application  to  communica¬ 
tion  from  and  direction-finding  to  a  buried  source. 
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EVALUATION  OF  THF  SURFACE  ELECTROMAGNETIC  FIELDS 
FOR  A  BURIED  MAGNETIC  DIPOLE  SOURCE 

James  R.  Wait  and  Kenneth  P.  Spies 
ABSTRACT 

An  analysis  and  numerical  results  are  presented  for 
the  surface  fields  produced  by  an  oscillating  magnetic  dipole 
burled  in  a  stratified  earth.  The  results  have  application  to 
communication  from  and  direction-finding  to  a  buried  source, 

1.  INTRODUCTION 

Communication  through  the  earth's  upper  crustal  layers  is  possible 
for  electromagnetic,  waves  at  sufficiently  low  frequencies.  In  the  partic¬ 
ular  case,  where  the  transmit. sion  is  from  a  buried  terminal  to  an 
observer  on  the  surface,  the  conductivity  structure  of  the  overburden 
will  be  the  controlling  factor.  A  quantitative  understanding  of  this 
problem  requires  that  we  solve  Maxwell's  equations  subject  to  the  given 

i 

conditions  at  the  source  and  the  boundary  conditions  at  the  interlaces 
between  the  layers. 

In  this  report,  we  present  an  analysis  of  a  stratified  planar  earth 
model  for  a  buried  vertical  oscillating  magnetic  dipole.  The  integral 
representations  for  the  desired  field  components  are  evaluated  by  numer¬ 
ical  methods  for  the  general  case.  A  number  of  asymptotic  limiting 
forms  are  also  considered. 

There  has  been  a  great  deal  of  interest  in  electromagnetic  wave 
propagation  in  the  earth  in  recent  years.  Much  of  the  attention  has  been 
in  connection  with  geophysical  exploration  where  source  and  receiver  are 
located  on  or  above  the  earth's  surface  (Hansen,  et  al. ,  1967).  An 
equally  intensive  effort  has  been  undertaken  for  military  and  naval  appli¬ 
cations  where  one  or  both  terminals  are  buried.  An  excellent  summary 
of  recent  work  on  this  latter  topic  has  been  published  by  Kraichman  (1970). 
who  also  gives  references  to  numerous  unpublished  reports  from  U.  S.  naval 
establishments. 
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Z.  FORMULATION 


We  consider  a  two-layer  model  of  the  earth  with  the  source  dipole 
located  in  the  lower  serni -infinite  region.  The  situation  is  illustrated  in 
Figure  1,  along  with  the  coordinate  system  for  the  problem.  We  note  that 
azimuthal  symmetry  is  present  so  the  fields  will  be  independent  of  0. 

The  conductivity  of  the  upper  homogeneous  layer  of  thickness  b 
is  o.,  while  the  conductivity  of  the  lower  semi-infinite  layer  is  o  .  The 

1  L 

source  is  an  infinitesimally  small  loop  of  area  dA  carrying  a  total 
current  Iexp(iwt),  where  a)  is  the  angular  frequency.  A  formally  exact 
solution  for  an  equivalent  prohlem  was  given  sometime  ago  (Wait,  1951). 
Here,  we  could  adapt  this  result  but  for  sake  of  completeness,  we  will 
outline  the  derivation.  Also,  at  the  outset,  we  invoke  the  approximation 
that  the  frequency  is  sufficiently  low  that  all  displacement  currents  in  the 
problem  may  be  neglected.  This  is  valid  for  the  upper  region  where  all 
significant  distances  in  the  prohlem  are  small  compared  with  the  free- 
space  wavelengv’l.  For  the  conductors,  it  requires  that  Oj  >>  CjU  and 
o  >>  e  a),  where  e.  and  e_  are  the  respective  permittivities  of  the 

b  fa  1  fa 

layers.  Even  if  these  latter  inequalities  do  not  hold,  we  need  simply 
replace  Oj  by  0j  + island  by  a.,  +  i  c^.03  in  the  final  results.  Also, 
we  assume  that  the  magnetic  permeabilities  of  the  earth  layers  are  the 
same  as  the  value  Uq  for  free  space. 

Because  of  our  assumptions,  the  fields  are  solutions  of  Laplace's 
equation  in  the  region  for  z  >  0,  Thus,  for  region  (0),  0  <  z  <  ®,  it 
follows  that 

i  M  o)H  =  -grad  4>  (1) 

o  o  o 

•4 

where  is  the  magnetic  potential,  and  Hq  is  the  magnetic  field.  In  the 
conducting  layers,  we  can  derive  the  fields  from  a  magnetic  Hertz  vector 
that  has  only  a  z  component,  F.  For  region  ( 1),  0>z>  -b,  we  have 

ifi  wH.  =  a2F./(apaz)  (z) 

o  ip  1 

i|J  tuH  =  iO.H  Ci)F  +  &*F  /bzl  (3) 

O  lz  l  o  l  l 

Z 


and 


(4) 


^10  = 


In  region  (2),  -b  >  z  >  “  ,  we  have 

in  «:i.  =  azF  /(apaz) 

O  -p  2 

H  =  io-H  wF  +  azF  /azz 

O  2z  co  c  c 

and  E2»  -  » V» 

To  facilitate  the  solution,  we  write  the  fields  in  region  (0)  in  the  form 

in  coH  =  a*F  /(ap&e) 

o  op  o 

in  WH  «  a*F  /a«z 

o  oz  o 

and  _  _  , 

Eo»  * 


In  general,  F  satisfies  the  "wave  equation" 

( v*  +  io.n  to )  f.  =  o  (11) 

j  °  J 

(where  j  =  1,  2,  and  0,  and  aQ  =  0j  except  at  the  source.  In  the  latter 
case,  F^  must  behave  as 

F2  =  [  I  dA/(4 ir)  ]  exp[  -  (i  to)2  r  ]/r  (12) 

l 

when  r  =[p2+  (z+h)2]2  tends  to  zero.  Using  the  Sommerfeld  integral 
representation  for  the  exponential  factor,  we  are  led  to  write  the  following 
integral  forms  for  the  potentials  F.  in  the  respective  regions. 

GO 

Fq  =  f  T(\)  e“Xz  JQUp)  dX  (13) 


p*  -U.Z  +u  z 

F1  =  J  [MX)  6  +  E(x)  6  ]  Jo(Xp)  dx 


=r-pli+hl 


+u,z 

2  ~i 


o  2 


+  R(X)e  J  JQ(Xp) 


where  u.  =(Xz  +  ia.H  U')2,  u  =  (Xz+it’H  to)2,  and  T(X),  A(X),  B(X), 

1  1  O  2  £  O 

and  R(X)  are  unknown  functions.  The  latter  can  be  determined  from  the 
boundary  conditions  that  F  and  aF/fcz  are  continuous  at  z  =  0  and  -b. 
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3.  THE  SOLUTION 

Using  conditions  at  z  =  0,  we  find  without  difficulty  that 
B(  X)/A(X)  =  (Uj  -X)/(u2  +  X) 

and 

A(X)  =  [(Uj+Xj/tZuj)]  T(X) 

Then,  using  the  conditions  at  z  s  -b,  it  follows  that 


where 


R(X)  =  [ (u2/ux)  -  X]  [(Uj/uj)*  x]"1  exp[  u2(2b-h)  ] 

u  -X  -2  ub  u  -X  -2  u  b  -1 

*-[*-;&•  1  1  ] 


and,  finally, 


T(X)  = 


2  u 

'xp[  'uz (h'b|  *  uibl 

r,  Vx  V"*  ,  ,  kll 

L1  -  3^7  «P(-2'>1*»] 


This  is  the  complete  formal  solution  of  the  problem.  In  particular,  the 

field  components  of  interest  in  region  (0)  can  be  written 

H  =  b  P  ( 

and  °p  0 

H  =  b  Q  ( 

oz  o 

where  b  =  I  dA/(2jr  h#)  is  a  normalized  factor,  and  P  and  Q  are 
o 

dimensional  field  functions.  The  latter  are  given  by 

3  ^ 

P  =  T  f  X2  T(X)  e'Xz  J.(Xp)  dX  ( 


X2  T(X)  e'Xz  JQ(Xp)  dX 


where  T(X)  is  given  by  (20). 
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A  special  case  worthy  of  note  is  where  the  conductivities  and 
a  are  both  equal  to  a  .  Then,  we  see  that 

T(\)  =  [2\/{u  +  \)  ]  exp  (-uh)  (25) 

This  same  limit  is  obtained  if  the  thickness  b  of  the  upper  layer  vanishes 
and  c2  =  o. 

The  present  formal  theory  can  be  generalized  to  any  number  of 
layers.  This  can  be  accomplished  most  readily  by  first  examining  the 
structure  of  expression  (20)  for  T(\)  in  the  case  of  two  layers.  Here, 
we  identify  2u  /(u  +  u  )  and  2X/(u  +\)  as  transmission  coefficients 

11m  1 

for  the  two  interfaces  at  z  =  -b  and  z  =  0,  respectively.  The  exponen¬ 
tial  factor  in  the  numerator  of  (20)  accounts  for  transmission  from  z  =  -h 
to  z  =  -b,  with  a  propagation  constant  u  ,  and  transmission  from  z  =  -b 
to  z  =  0  with  a  propagation  constant  u^.  Then,  the  denominator  can  be 
associated  with  the  multiple  reflections  of  the  waves  within  the  upper 
layer. 

The  appropriate  form  for  T(X)  in  the  case  of  a  three  -layer  over¬ 
burden  is  now  written  down  by  inspection.  For  example,  with  reference 
to  the  situation  depicted  in  Figure  2,  we  have 

c)  -  u2(c-b)  -  UjbJ 
C-b)  ]  ] 


r  Zu2  N  f  2ul  'sr  >  r 

v  u2 +  u3  y  Cu1 +  u2  y  VUj  +  X  ^  exp  ”U3 


u  -  u  -  u. 

{Ti.-V1  -M-  ~pi-w 

U  "z  +  u3  UZ  +  U1  2 


u,  -  X  u  -  u 


pE.z^b,]} 


(26) 


2  =  o2  or  b  -  c  =  0. 


This,  of  course,  reduces  to  (20),  when  either  a 
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NUMERICAL  EVALUATION  AND  DISCUSSION 


rhat  follows,  we  consider  only  the  two  •layer  case  and  its 


rms.  For  numerical  work,  we  find  it  convenient  to  change 


le  of  integration  in  (23)  and  (24)  from  X  to  x,  where  x  =  Xh 


onless.  Then,  we  see  that 


u  s  ( l/h)  (x2  +  iH2K2)5 


|  u,  =(l/h)  (x2  +  iH2) 


1 

2 


2 


where  K2  =  o./a2  and  H ®(o,4_ w)*h. 


2  o 


u.b 


=  (B/H)  (x2  +  iH2K2) 


1 

2 


u  b 
2 


=  (B/H)  (x2  +  iH2) 


B  = 


(b/h)H  =  (oji  w)2b 

c  o 


*w  ’  iimensionless  notation,  (23)  and  (24)  are  equivalent  to 


P 


-H 


00 


2  _  -X  Z 


x  T  e 


J.(xD)  dx 


(27) 


00 


Q  =■  1  \  V*  T  *  *X  Z  1  t  vn\  A* 


L2 a\ 
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which  are  simple  extensions  of  (33)  and  (35),  They  are  a  consequence  of 
approximating  (29)  in  the  following  manner 

T  =  - — — j -  F(x)  -  - — - x -  F(0)  (3  8) 

(x2  +  iH2K2)*  +  x  (x2  +  iH2K2)*  +  x 

and  then  recognising  that  the  integral  has  the  same  form  as  the  homo¬ 
geneous  half-space  with  a  conductivity  or  Kc^* 

The  graphical  illustration  and  possible  application  to  mine  rescue 
techniques  of  these  numerical  results  are  discussed  elsewhere  (Wait, 
1970a;  Wait  and  Spies,  1971).  It  is  possible  the  results  will  also  have 
application  to  electromagnetic  shielding  problems  at  low  frequencies  and 
through-the-earth  communication, 
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Figure  1.  Magnetic  dipole  (small  current  carrying  loop)  buried  in 
two-layer  earth. 
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Figure  2.  Magnetic  dipole  buried  in  three-layer  earth. 
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Table  1 

FIELO  CALCULATIONS  FOR  A  BURIEO  MAGNETIC  OIPOLE 
VERTICAL  OIPOLE 


H  = 

0. 00  2 

-  0. 

0 

0 

P 

PHASE (P) 

Q 

PHASE (Q) 

P/Q  PHASE (P/QI 

IN  OEGREES 

IN  OEGREES 

IN  OEGREES 

0.00 

0.000*000 

0. 

00 

1.  000*000 

0. 

00 

0.000*000 

0.00 

0.02 

2.997-0  02 

0. 

00 

9.986-001 

0. 

00 

3.001-002 

0.00 

0.04 

5.976-002 

0. 

00 

9. 952-001 

0. 

00 

6.005-002 

0.00 

0.06 

6.920-002 

0. 

00 

9.  693-001 

0. 

00 

9.016-002 

0.00 

0.06 

1.161-001 

Oc 

00 

9.610-001 

0. 

00 

1.204-001 

0.00 

0.10 

1.463-001 

0. 

00 

9.  706-001 

0. 

00 

1.506-001 

0.00 

0.15 

2.126-001 

0. 

00 

9.353-001 

0. 

00 

2.276-001 

0.00 

0.20 

2.720-001 

0. 

00 

8.  865-001 

0. 

00 

3.061-001 

0.00 

0.25 

3.223-001 

0. 

00 

6.325-001 

0. 

00 

3.671-001 

0.00 

0.30 

3.626-001 

0. 

00 

7.699-001 

0. 

00 

4.712-001 

0.00 

0.35 

3.933-001 

0. 

00 

7. 032-001 

0. 

00 

5.593-001 

0.00 

0.40 

4.140-001 

0. 

00 

6.346-001 

0. 

00 

6.522-001 

0.00 

0.50 

4.293-001 

0. 

00 

5.009-001 

0. 

00 

8.571-001 

0.00 

0.60 

4.172-001 

0. 

00 

3.602-001 

0. 

00 

1.096*000 

0.00 

0.70 

3.675-001 

0. 

00 

2.766-001 

0. 

00 

1.391*000 

0.00 

0.60 

3.484-001 

0. 

00 

1.  974-001 

0. 

00 

1.765*000 

0.00 

0.90 

3.063-001 

0. 

00 

1.350-001 

0. 

00 

2.269*000 

0.00 

1.00 

2.652-001 

0. 

00 

6. 639-002 

0. 

00 

3.000*000 

0.00 

1.10 

2.272-001 

0. 

00 

5.440-002 

0. 

00 

4.177*000 

0.00 

1.15 

2.096-001 

0. 

00 

4. 121-002 

0. 

00 

5.092*000 

0.00 

1.20 

1.936-001 

0. 

00 

3. 011-002 

0. 

00 

6.429*000 

0.00 

1.25 

1.764-001 

0. 

00 

2. 061-002 

0. 

00 

6.571*000 

0.00 

1.30 

1.643-001 

0. 

00 

1. 306-002 

0. 

00 

1.256*001 

0.00 

1.32 

1.590-001 

0. 

00 

1.  034-002 

0. 

00 

1.537*001 

0.00 

1.34 

1.536-001 

0. 

00 

7. 621-003 

0. 

00 

1.967*001 

0.00 

1.36 

1.486-001 

0. 

00 

5. 466-003 

0. 

00 

2.713*001 

0.00 

1.36 

1.440-001 

0. 

00 

3.  325-003 

0. 

00 

4.331*001 

0.00 

1.40 

1.393-001 

0. 

00 

1.327-003 

0. 

00 

1.050*002 

0.00 

1.42 

1.348-001 

0. 

00 

5.169-004 

180. 

00 

2.596*002 

-160.00 

1.44 

1.304-C01 

0. 

00 

2.222-003 

ISO. 

00 

5.670*001 

*160.00 

1.46 

1.262-001 

0. 

00 

3.791-003 

160. 

00 

3.326*001 

-160.00 

1.48 

1.221-001 

0. 

00 

5.  236-003 

160. 

00 

2.332*001 

-160.00 

1.50 

1.162-001 

0. 

00 

6.564-003 

160. 

00 

1.600*001 

-160.00 

1.55 

1.069-001 

0. 

00 

9.  424-003 

160. 

00 

1.155*001 

-160.00 

1.60 

1.004-001 

0. 

00 

1.171-002 

160. 

00 

6.571*000 

-160.00 

1.65 

9.257-002 

0. 

00 

1.  351*002 

160. 

00 

6.651*000 

-160.00 

1.70 

6.544-002 

0. 

00 

1.  491-002 

160. 

00 

5.730*000 

-160.00 

1.6Q 

7.294-002 

0. 

00 

1.675-002 

160. 

00 

4.355*000 

-160.00 

1.90 

6.246-0  02 

0. 

00 

1. 764-002 

160. 

00 

3.546*000 

-160.00 

2.00 

5.367-002 

0. 

00 

1.769-002 

160. 

00 

3.000*000 

-160.00 

2.20 

4.004-002 

0. 

00 

1.723-002 

160. 

00 

2.324*000 

-160.00 

2.40 

3.030-002 

0. 

00 

1.562-002 

160. 

00 

1.915*000 

-160.00 

2.60 

2.325-002 

0. 

00 

1.  419-002 

160. 

00 

1.639*000 

-180.00 

2.60 

1.808-002 

0. 

00 

1.257-002 

160. 

00 

1.436*000 

-160.00 

3.00 

1.423-002 

0. 

00 

1. 107-002 

160. 

00 

1.266*000 

-180.00 

3.20 

1.133-002 

0. 

00 

9.727-003 

160. 

00 

1.165*000 

-160.00 

3.40 

9.122-003 

0. 

00 

6.550-003 

160. 

00 

1.067*000 

-160.00 

3.60 

7.416-003 

0. 

00 

7.526-003 

160. 

00 

9.654-001 

-160.00 

3.60 

6.065-003 

0. 

00 

6.  640-003 

160. 

00 

9.164-001 

-160.00 

4.00 

5.035-003 

0. 

00 

5.  675-003 

160. 

00 

6.571-001 

-160.00 
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Table  1 

PIE  10  CALCULATIONS  FOR  A  CURIE!!  MAGNETIC  OIPOLl 
VEkTICAL  CIPCLt 


H  = 

0.  10  z 

=  0.0 

p 

P 

PHASE  <P) 

c 

PH  A  SE  ( Q) 

P/Q  PH  AS  E ( P/L ) 

IN  OEGREES 

IN  DEGREES 

IN 

DECKLES 

0.00 

0.0  oo  +  coo 

c.oo 

3.  999-0C1 

-0.21 

C.jOO+iJC 

t.El 

0.02 

2.997-0Q2 

-0.12 

9.  907-U1 

-C.21 

3.3  01-0  2 

C.C:9 

0.04 

5.976-002 

-0.12 

9.  951-Ut'l 

-0.21 

6.005-002 

0.09 

0.06 

8.919-002 

-0.12 

9.  892-0(1 

-0.21 

9.017-002 

0; .  09 

0.08 

1.161-001 

-  C .  12 

9.  609-001 

-0.21 

1.204-101 

0.09 

0.10 

1.463-001 

-C.12 

9.  705-C01 

-0.21 

1  .508-0  11 

1.09 

C.15 

2.128-001 

-0.12 

9.  352-0  C 1 

-0.22 

2.276-001 

0.10 

0.20 

2.720-001 

-0.12 

8.  884-OCT 

-0.22 

3  .062-0  01 

0.1C 

0.25 

3,223-001 

-3.13 

6.  324-001 

-0.23 

3.071-0 J1 

i  .11 

0.30 

3.628-001 

-0.13 

7.  696-0C1 

-0.25 

4.713-C01 

C.ll 

0.35 

3.933-001 

-0. 14 

7. 031-001 

-0.26 

5.593-001 

0.12 

0.40 

4.140-001 

-0.14 

6.  347 -0 01 

-0.26 

6.523-001 

0.14 

0.50 

4.293-C01 

-0.15 

5.  008 -C C  1 

-0.32 

8  .573-001 

C  .  17 

0.60 

4.172-cm 

-0.17 

3.  801-001 

-3.38 

1  .098  +  031! 

0.21 

0.70 

3.874-001 

-0.19 

2.  785-001 

-0.47 

1  .391  +  000 

0.26 

0.80 

3.464-001 

-0.21 

1.  973-001 

-0.6C 

1.765+000 

C.39 

0.90 

3.063-001 

-P.24 

1. 349-0C1 

-0.79 

2.270+C0G 

C .  55 

1.00 

2.652-001 

-0.27 

6.  830-002 

-1.08 

3  .GO  3+  00  G 

C.62 

1.10 

2.272-001 

-0.33 

5.  432-0  C 2 

-1.59 

4.183+000 

1.26 

1.15 

2.098-001 

-0.32 

4.  113-002 

-1.99 

5.101+000 

1.67 

1.20 

1.935-001 

-C.34 

3. 004-0C2 

-2.60 

6.443+00 J 

2.25 

1.25 

1.704-001 

-0.36 

2.  075-00  2 

-3.58 

6.595+COO 

3.21 

1.30 

1.643-001 

-C.39 

1. 302-002 

-5.43 

1  .262  +  001 

5.05 

1.32 

1.590-001 

-0.40 

1. 031-002 

-6.73 

1 .541+001 

6.34 

1.34 

1.536-001 

-0.41 

7. 813-003 

-8.74 

1.969+001 

8.33 

1.36 

1.488-001 

-0.42 

5.  512-6  03 

-12.20 

2. 700  +  001 

11.78 

1.38 

1.440-001 

-0.42 

3.  423-003 

-19.50 

4.206+C01 

19.08 

1.40 

1. 393-G01 

-C.43 

1. 6  6  4  -  u  G  3 

-42.39 

8  .372  +  00  1 

41.96 

1.42 

1.348-001 

-0.45 

1. 262-003 

-119.25 

1.066+002 

118.60 

1.44 

1 .31)4-001 

-0.46 

2. 559-003 

-155. 01 

5.096+U01 

154.55 

1.46 

1.262-001 

-0.47 

4. 031-0C3 

-164.73 

3.130+001 

164.26 

1.48 

1.221-001 

-0.46 

5.  435-CC3 

-168.94 

2  .247+001 

168.46 

1.50 

1.101-001 

-0.49 

6. 740-003 

-171.26 

1  .753+001 

170.77 

1.55 

1.1)89-001 

-0.52 

9.571-003 

-174.12 

1.137+001 

173.60 

1.60 

1.004-001 

-0.55 

i •  .104-002 

-175.45 

fl. 474  +  000 

174.90 

1.65 

9.256-002 

-0.53 

1. 364-CC2 

-176.21 

6.787+COG 

175.64 

1.70 

8.543-002 

-0.61 

1. 503-002 

-176.70 

5. 68 4+ COO 

176. C9 

1.80 

7.292-002 

-0,68 

1. 6P6-C02 

-177.29 

4.325+000 

176.61 

1.90 

6.244-002 

-0.  7b 

1. 775-002 

-177.61 

3.518+POo 

176.85 

2.00 

5.365-002 

-0. 84 

1. 799-CC2 

-177.81 

2  .96  2+  0  0  U 

176.97 

2.20 

4.002-002 

-1.03 

1.  733-CC2 

-178.02 

2 . 3  0  9+  C  J  0 

176.99 

2.40 

3.028-002 

-1.24 

1.  592 -CC  2 

-178. 10 

1  .9  02  +  00 

176.86 

2.60 

2.323-002 

-1.49 

1. 428-002 

-178.12 

1  .627  +  001) 

176.63 

2.80 

1.006-002 

- 1 . 76 

1.  26o-C02 

-178.10 

1 .426+100 

176.33 

3.00 

1.422-C02 

-2.07 

1.  116-002 

-178. 05 

1. 274  +  001 

175.98 

3.20 

1.132-002 

-2,42 

9.  818-CC3 

-177.99 

1 .15  3+0  GO 

175  .57 

3.40 

9.107-003 

-2.01 

0.  639-01'? 

-177,92 

1  ,0  54+  o  i  (i 

175.11 

3.60 

7.402-003 

-3.23 

7.  614 -Of  3 

-177.84 

9.721-001 

174. 6i 

3.80 

6.071-003 

-3.70 

6.  727-CC3 

-177.76 

9.02c-0i]  1 

174.05 

4.00 

5.022-003 

-4.21 

5.  960-0G3 

-177.67 

8.426-001 

173.45 

12 


Table  1 

FIELD  CALCULATIONS  FOR  A  6URIEC  •'AGNETIC  OIPCLL 
VERTICAL  TIPCLL 


H  = 

U.  2D  Z 

=  0.0 

D 

P 

PH  A  St  (=»  1 

U 

PHASE  CJ) 

P/G  PH  ASE (P/G ) 

IN  DEGREES 

IN  DEGREES 

IN 

JEoRtrS 

o  •  n  o 

O.UQO+OOO 

e.oo 

9.  'J92-PC1 

-0.81 

G.U0Q+LQ0 

(.81 

P.02 

2. 397-002 

-C  .48 

9. 98U-LC1 

-0.81 

3.003-OOc 

C.34 

0.04 

5 . 975 -f  C2 

-C.48 

9.  9 4 4 - 0  C  1 

-0.81 

6 ,00  9- C  0<! 

0.34 

0 . 0  6 

8. 919-CO? 

-C.48 

9.  885-CC1 

-0.82 

9.022-002 

C.34 

0.00 

1.181-001 

-C.48 

9. 802-001 

-0.82 

1.205-001 

0.34 

0.10 

1 . 363-0  PI 

-P.43 

9. b93-CCl 

-0.83 

1.509-001 

0.35 

0.15 

2.128-001 

-C.49 

9. 345-0(1 

-0.85 

2.277-001 

C.36 

C.20 

2.719-CP1 

-  C .  5  0 

8.  877-OCl 

-0.87 

3  .G64-C01 

G.37 

C.25 

3.222-001 

-0.51 

8. 317-CC1 

-0.91 

3.87  4-0  0 1 

0  .40 

0.30 

3.627-001 

-0.53 

7.691-001 

-0.95 

4.716-001 

0.42 

0.35 

3.932-001 

-C.54 

7.  024-0 Cl 

-1.  00 

5 .598-00 1 

0.46 

0.40 

4.139-001 

-0.56 

6. 340-001 

-1.07 

6.529-001 

C  .5 G 

0.50 

4.293-001 

-C.62 

5.  001-001 

-1.24 

8.583-001 

0.62 

0.60 

4.172-001 

-0.68 

3. 794-001 

-1.48 

1.099+000 

0.80 

0.70 

3.874-001 

-0.76 

2.  779-0  C  1 

-1.  81 

1. 394+000 

1 .  G  5 

0.80 

3.483-0C1 

-C.85 

1. 967 -GCl 

-2.28 

1  .770  +  000 

1.44 

0.90 

3.362-001 

-C.95 

1.  344-001 

-2.99 

2.279+C00 

2.04 

1.00 

2.650-001 

-1.07 

8. 781-002 

-4.  08 

3  .019  +  000 

3.G1 

1.10 

2.271-001 

-1.21 

5. 390-002 

-5.95 

4.214+COU 

4.74 

1.15 

2.097-001 

-1.28 

4.  077-CG2 

-7.45 

5  .144  +  000 

6.17 

1.20 

1.934-001 

-1.36 

2. 975-002 

-9.68 

6.501+000 

8.32 

1.25 

1.782-001 

-1.44 

2.  059-0G? 

-13.31 

8.657+000 

11.87 

1.30 

1.642-001 

-1.53 

1. 309-002 

-20,09 

1.254+001 

18.56 

1.32 

1.583-001 

-1.57 

1. 054-002 

-24.69 

1.507+031 

23.12 

1.34 

1.D37-C01 

-J.61 

8.  271-002 

-31.42 

1  .858  +  G01 

29.81 

1.36 

1.497-001 

-1.64 

6.  336  —  003 

-41.78 

2.346+001 

40.14 

1.38 

1.439-001 

-1.68 

4,  866-003 

-58.17 

2  .955  +  001 

56.49 

1.40 

1.392-001 

-1.72 

4.  092-003 

-ei.97 

3  .401+00  1 

80.25 

1.42 

1.347-001 

-1.73 

4.  169-GC3 

-1C  7.75 

3.230+ 001 

1  j  5  . 9  9 

1.44 

1.303-001 

-1.80 

4.  896 -C  C 3 

-127.37 

2.661+001 

125.57 

1.46 

1.261-001 

-1.85 

5.  928-003 

-139.97 

2.126+001 

138.12 

1.48 

1.220-001 

-1.89 

7.  053  -002 

-148.00 

1.729+001 

146.11 

1.50 

1.180-001 

-1.93 

8.  174-002 

-153.37 

1 .444+001 

151.44 

1.55 

1.087-001 

-2.04 

1.  074-0C2 

-161.  05 

1.012+001 

159.01 

1.60 

1.002-001 

-2.16 

1.  283-0C2 

-165.04 

7 .7 84+ GOO 

162.88 

1.65 

9.243-002 

-2.28 

1.  458-0(2 

-167,45 

6.337+C0G 

165.16 

1.70 

8.530-002 

-2.41 

1.592-C02 

-169. 04 

5.35 8+ COO 

166.63 

1.80 

7.27 9-002 

-2.69 

1.  767-002 

-171.01 

4.119  +  000 

168.32 

1.90 

6.231-002 

>2.98 

1.  851-002 

-172.15 

3.366+000 

169.16 

2.00 

5.752-00? 

-7.39 

1.  872-002 

-172.87 

2.86C+O0U 

169.57 

2.20 

3.989-GO? 

-4.02 

1.  8D0-CC2 

—  1 7  3  r  71 

2.217+000 

lb  9, 69 

2.40 

3.015-002 

-4.84 

1.655-002 

-174.13 

1.622+POG 

169.29 

2.60 

2.311-0C2 

-5.  77 

1.  4  8  8  -  C  0  2 

-174. 36 

1.553+000 

168.59 

2.80 

1.794-002 

-6.82 

1.  322-uC 2 

-174.49 

1.357  +  0  JO 

lo7 .6b 

3.00 

1 .41Q-0C2 

-8.  00 

1.  170-0(2 

-174.55 

1.205  +  0  Oil 

166.55 

3.20 

1.121-00? 

-9.31 

1.  C33-Gf2 

-174.59 

1.085  +  C  00 

165.28 

3.40 

9.002 -0P7 

-1  0.76 

9.  12F-0C3 

-174.60 

9.8 j4-C01 

163.85 

3.60 

7. 304-PC3 

-12.34 

8.  G80-0C3 

-174. 61 

9. 040-001 

162.27 

3.80 

5.991-003 

-14.  37 

7.  172-0  03 

-174.62 

8, 339  - 'j  Cl 

16 (  .55 

4.00 

4.940-003 

-1  6.95 

o.  386-00? 

-174.65 

7.736-C01 

158.69 
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Table  1 

ntLO  CALCULATIONS  FOR  a  fURISO  KAGNETI, 
VERTICAL  riPOLL 


oiPf.Lt; 


H  =  0.50 


z  =  0.0 


0.00 

0.02 

0.04 

0.06 

0.03 

0.10 

0.15 

0.20 

0.25 

0.30 

0.35 

0.40 

0.50 

0.60 

0.65 

0.70 

0.75 

0.30 

0.85 

0.90 

0.95 

1.00 

1.05 

1.10 

1.15 

1.20 

1.25 

1.30 

1.35 

1.40 

1.45 

1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 

2.40 

2.50 
2.60 
2.60 
3.00 
3.20 

3.40 
3.60 
3.80 
4.00 


0.000+000 
2.989-002 
5.960-PC2 
8.896-002 
1.178-001 
1.459-001 
2.122-001 
2.712-001 
3.213-001 
3.617-001 
3.920-001 
4.126-001 
4.276-001 
.  4.153-001 
4.019-001 
3  .853-001 
3 .664-001 
3 .460 -001 
3.250-001 
3.038-001 
2.829-001 
2.626-001 
2.431-001 
2.246-001 
2.172-001 
1.909-001 
1.757-001 
1.616-001 
1.486-001 
1 .366-001 
1.256-001 
1.155-001 
9.772-002 
8.284-002 
7 • 040-002 
6.000-002 
5.129-002 
4.398-002 
3.784-002 
3.268-002 
2.831-002 
2.462-002 
2.149-C02 
1 .655-002 
1.294-002 
1.023-802 
0.300-C03 
6.819-003 
5.702-003 
4.851-003 


PHASL(P)  Q  PHASF(Q) 

lN  DfGRcES  IN  DEGREES 

f'.OO  9.  892-UP1  -4.61 

-2.92  9. 880-0C1  -4.62 

-2.9?  9.  844-001  -4.63 

"2.93  9.  785-001  -4.64 

"2.94  9.703-001  -4.66 

-2.95  9.  598-001  -4.69 

-2.99  9. 246 -C 01  -4.79 

“3.05  8.  779-001  -4.93 

-3.12  8.  221-001  -5.11 

“2.21  7.  596-001  -5.34 

-3.32  6.931-0C1  -5.63 

-3.45  6.  248-0 1 1  -5.97 

-3.75  4.  914-001  -6.85 

-9.12  3.  712-001  -8.09 

“4.34  3.182-0C1  -8.88 

-4.58  2.703-Ofl  -9.81 

-4.83  2.  276-001  -10.92 

-5.11  1.899-001  -12.26 

’5.40  1. 570-001  -13.88 

‘I'll  ^ZSS-COl  -15.87 

-6.05  1.  040-0  C 1  -18.36 

-6.41  8.318-002  -21.53 

-6.79  6.569-002  -25.65 

-7.20  5.120-002  -31.14 

-7.62  3.  94  8-0  C 2  -38.63 

-8.07  3.C4C-CC2  -48.99 

-8.54  2.  396-002  -63.04 

-9.04  2.014-002  -80.52 

"9.56  1.  871 -of  2  -98.94 

-1C. 10  1. 897-uCc  -114.98 

-10,67  2.010-002  -127.24 

-11.27  2.149-002  -136.17 

-12.54  2.401-002  -147.57 

"13.91  2.563-002  -154.27 

-15.40  2.637-0C2  -158.64 

-16.99  2.643-002  -161.76 

-18.71  2.600-002  -164.13 

-20.54  2.524-C C2  -166.04 

“22.49  2.426-002  -167.65 

-24.57  2.317-CC2  -169.05 

2.  201-OC2  -170.32 

-29.10  2.083-002  -171.48 

-31.56  1. 967-CC2  -172.59 

-36.86  1.  744-002  -174. f,6 

-42.68  1.  541-002  -176.65 

4fc,97  1. 360-PC2  -178.61 

-55.67  1.201-CC2  179.43 

-fct.72  1.  062 -0  C  2  177.45 

-69.98  9.  412-0C3  175.44 

-77.34  8.354-UC3  173.40 


P/Q 

phase (p/qj 

IN  DEGREES 

0.000+ COO 

4.61 

3  .  l  2  5-  0  3  i 

1.70 

6  .055-0 3  2 

1.71 

9.091-002 

1.71 

1  *214-001 

1.73 

1.520-001 

1.74 

2  .296-001 

1 . 8  C 

3 .089-001 

1.88 

3 .909-001 

1.99 

‘♦.761-001 

2.13 

5.656-031 

2.31 

6  .6C3-CJ1 

2.52 

8.702-001 

3.10 

1. 119  +  000 

3.96 

1.263+030 

4.53 

1 .425+000 

5.23 

1 .610+000 

6.09 

1.822+000 

7.15 

2.070+000 

8.48 

2  .3  65+  GOO  10.16 
2.720+000  12.31 

3.157+000  15.12 

3.701+iiOO  18.86 

4.387+ODl  27.94 

5.248+G0C  31.01 

6.278+000  40.92 

7.335+000  54.49 

8.024+000  71.48 

7.941+030  89.38 

7.231+090  104.87 

6.249+000  116.56 

5.373+000  124.90 

4.070+CCC  135. C3 

3.232+000  140.36 

2.669+000  143.25 

2.270+000  144.76 

1. 972+000  145.42 

1.743+000  145.50 

1.560+000  145.15 

1  .410  +  000  1<*4.48 

1*286+000  143,55 

1.182+000  142.38 

1.093+CCO  141,23 

9.488-COi  137.80 

8.O95-0J1  133.98 

7.554-001  129.64 

6.908-CJ1  -236. if 
6.418-COl  -240.17 
6  . o 58 -0 0 1  -245.42 
5 .8C7-C01  -26C.74 
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Table  1 

FIELD  0«!  CULATIONS  F OR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  1.00  Z  -  0.0 


0 

P 

PHASE  <P> 

Q 

PHASE CQ) 

P/S  PHASE  (P/C) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

0.000+000 

0.00 

9.  368-001 

-15.63 

0.000+000 

15.63 

0.02 

2.925-002 

-10.95 

9.  356-001 

-15.64 

3.126-002 

4.69 

0.04 

5.832-002 

-10.96 

9.  321-001 

-15.67 

6.256-002 

4.70 

0.06 

8.703-002 

-10.99 

9. 263-001 

-15.71 

9.396-002 

4.73 

0.08 

1.152-001 

-11.02 

9.  182-001 

-15.78 

1.255-001 

4.76 

0.10 

1.427-001 

-11.06 

9. 079-001 

-15.87 

1.572-001 

4.81 

0.  IE 

2.375-001 

-11.20 

8.733-001 

-16.17 

2.376-Gul 

4.96 

0.20 

2.650-001 

-11.41 

8. 274 '001 

-16.59 

3.202-001 

5.19 

0.25 

3.137-001 

-11.67 

7. 727-001 

-17.16 

4.059-001 

5.49 

0.30 

3.527-001 

-11.99 

7. 115-001 

-17.87 

4.957-001 

5.87 

0.35 

3.818-001 

-12.37 

6.464-001 

-18.73 

5.906-001 

6.36 

0.40 

4.012-001 

-12.81 

5. 799-001 

-19.77 

6.919-001 

6.96 

0.50 

4.143-001 

-13.86 

4.502-001 

-22.47 

9.202-001 

8,61 

0.60 

4.005-001 

-15.1b 

3. 345-001 

-26.23 

1.197+000 

11  %  i)7 

0.65 

3.865-001 

-15.90 

2. 839-001 

-28.65 

1.361+000 

12.74 

0.70 

3.694-001 

-16.71 

2. 387-001 

-31.52 

1.548+000 

14.81 

0.75 

3.502-001 

-17.57 

1.  988-001 

-34.96 

1.761+000 

17.39 

0.80 

3.295-001 

-18.50 

1.643-001 

-39.12 

2.006+000 

20.62 

0.85 

3.083-001 

-19.49 

1. 348-0C1 

-44.19 

2.288+000 

24.70 

0.90 

2.870-001 

-20.54 

1. 101-001 

-50.41 

2.608+000 

29.86 

0.95 

2.661-001 

-21.66 

8.996-002 

-58.03 

2.958+000 

36.37 

1.00 

2.458-001 

-22.85 

7.415-002 

-67.30 

3.315+000 

44.45 

1.05 

2.264-001 

-2 '>.10 

6. 239-002 

-78.23 

3.629+000 

54.13 

1.10 

2.081-001 

-28.41 

5. 431-002 

-90.47 

3.831+COO 

65.05 

1.15 

1.909-001 

-26.80 

4.937-002 

-103.16 

3.866+000 

76.37 

1.20 

1.748-001 

-28.25 

4.682-002 

-115.29 

3.733+000 

87.04 

1.25 

1.599-001 

-29.77 

4.  587-002 

-126.08 

3.486+000 

96.31 

1.30 

1.462-001 

-31.36 

4.582-002 

-135.25 

3.190+000 

103.89 

1.35 

1.335-001 

-33.02 

4.616-002 

-142.88 

2.893+000 

109.86 

1.40 

1.219-001 

-34.75 

4.657-002 

-149.22 

2.618+000 

114.46 

1.45 

1.113-001 

-36.56 

4.  688-002 

-154.51 

2.374+000 

117.96 

1.50 

1.016-001 

-38.44 

4. 701-002 

-159.01 

2.162+000 

120.57 

1.60 

8.478-002 

-42.42 

4. 661-002 

-166.27 

1.81 9+ COG 

123.85 

1.70 

7.086-002 

-46.70 

4.542-002 

-172.01 

1.560+000 

125.31 

1.80 

5.940-002 

-51.29 

4.  363-002 

-176.79 

1.361+000 

125.50 

1.90 

4.998-002 

-56.18 

4.  145-002 

179.04 

1.206+000 

-235.23 

2.00 

4.226-002 

-61.37 

3. 904-002 

175.29 

1.082+000 

-236.66 

2.10 

3.593-002 

-66.85 

3. 653-002 

171.82 

9.834-001 

-238.67 

2c20 

3.074-002 

-72.59 

3.402-002 

168.54 

9.036-001 

-241.13 

2.30 

2.649-002 

-78.56 

3.156-002 

165.41 

8.394-001 

-243.98 

2.40 

2.301-002 

-84,73 

2.  919-002 

162.39 

7.881-001 

-247.11 

2.50 

2.014-002 

-91.02 

2. 694-002 

159.44 

7.476-001 

-250.46 

2.60 

1.779-002 

-97.40 

2.  483-002 

156.55 

7.164-001 

-253.95 

2.80 

1.422-002 

-110.15 

2. 102-002 

150.89 

6.767-001 

-261.04 

3.00 

1.  .72-002 

-122.51 

1. 774-002 

145.35 

6 .608-001 

-267.85 

3.20 

9.915-003 

-134.15 

1.496-002 

139.88 

6.626-001 

-274.03 

3.40 

8.545-003 

-14  4.  90 

1.262-002 

134.48 

6 .773-00 1 

-279.38 

3.60 

7.462-003 

-154.74 

1.064-002 

129.14 

7.012-001 

-283.87 

3.80 

6.572-003 

-163.72 

8.  981-0C3 

123.84 

7.317-001 

-287.56 

4.00 

5.318-003 

-171.93 

7,  586-EJC3 

118.60 

7 .669-0  3 1 

-29C.53 
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Table  I 

ri£LO  CALCULATIONS  -OR  A  BURIED  MAGNETIC  OIPCLt 
VERTICAL  DIPOLE 


H  = 

2.  00  2 

=  0.0 

0 

P 

PHASE  (P) 

U 

PHASE  (Q > 

p/a  phase  <p/g) 

IN  degrees 

IN  DEGREES 

IN  DEGREES 

o.on 

0.0004-000 

0.00 

7.  353-001 

-46.46 

U  .uOO+GQ  j 

46.46 

0.02 

2.540-002 

-36.81 

7.  347-Of  1 

-46.49 

3  .457-102 

9.68 

0.04 

5.063-002 

-36.85 

7.  316-0C1 

-46.56 

6.921-U2 

9.71 

0.06 

7.554-002 

-36.92 

7. 264-001 

-46.69 

1.040-001 

9.77 

0.08 

9.995-002 

-37.01 

7. 192-001 

-46.86 

1.390-001 

9.85 

0.10 

1.237-001 

-37.14 

7.  101-001 

-47.09 

1.742-001 

9.95 

0.15 

1.794-001 

-37.57 

6. 794-CC1 

-47.87 

2.641-001 

10.30 

0.20 

2.284-001 

-38.18 

6. 390-001 

-43.99 

3  .574-001 

10.82 

0.25 

2.691-001 

-38.95 

5. 909-001 

-50.47 

4.555-001 

11.51 

0.30 

3.010-001 

-39.90 

5. 376-001 

-52.32 

5.599-001 

12.42 

0.35 

3.238-001 

-41.02 

4. 815-Otl 

-54.60 

6.724-001 

13.59 

0.40 

3.378-001 

-42.30 

4. 248-utl 

-57.36 

7.952-001 

15.06 

0.50 

3.427-001 

-45.33 

3.  169-0  0 1 

-64.62 

1  .081+000 

19.24 

0.60 

3.242-001 

-49.12 

2. 253-001 

-75.00 

1.439+000 

25.87 

0.65 

3.091-001 

-51.25 

1. 875-001 

-81.78 

1.648+000 

30.53 

0.70 

2.915-001 

-53.54 

1. 557-0C1 

-89.90 

1 .872  +  CO  0 

36.36 

0.75 

2.724-001 

-55.99 

1.298-001 

-99.51 

2.098+000 

43.52 

0.80 

2.526-001 

-58.62 

1. 099-001 

-110. 65 

2.299+000 

52.03 

0.85 

2.326-001 

-61.41 

9. 541-002 

-123.00 

2.438+000 

61.60 

0.90 

2.130-001 

-64.37 

8. 575-0C2 

-135.93 

2  .484  +  1 1 0 

71.56 

0.95 

1.941-001 

-67.50 

7. 986-002 

-148.59 

2.431+000 

81.09 

1.00 

1.762-001 

-7C.81 

7. 655-CC2 

-160.28 

2.302+C00 

89.46 

1.05 

1.594-001 

-74.31 

7. 477-002 

-17  0.  64 

2.132+000 

96.35 

1.10 

1.430-001 

-77.96 

7. 370-002 

-179.66 

1.951+000 

101.70 

1.15 

1.295-001 

-81.80 

7. 282-0C2 

172.51 

1.779+000 

-254.31 

1.20 

1.165-001 

-85.82 

7.184-002 

165 . 66 

1.621+000 

-251 .48 

1.25 

1.047-001 

-90.02 

7. 060-002 

159.60 

1.483+000 

-249.62 

1.30 

9.404-002 

-94.41 

6. 906-002 

154.15 

1.362+COO 

-248.55 

1.35 

8.451-002 

-98.96 

6.  723-0  02 

149. 18 

1.257+030 

-248.14 

1.40 

7.601-002 

-1C3.69 

6.  513-002 

144. 58 

1 .167  +  000 

-248.28 

1.45 

6.846-002 

-108.58 

fa. 283-002 

140.29 

1.090+000 

-248.87 

1.50 

6.177-002 

-113.63 

6. 036-002 

136.23 

1.023+000 

-?49 .86 

1.60 

5.066-002 

-124.11 

5. 512-002 

128.64 

9.190-001 

-252.75 

1.70 

4.205-002 

-134.97 

4.  976-002 

121.56 

8  .  >5  0-  0  0 1 

-256.53 

1.80 

3.540-002 

-146. 01 

4.  452-002 

114.84 

7.953-001 

-260.85 

1.90 

3.024-002 

-157.02 

3.953-CC2 

108.36 

7.650-tOl 

-265.38 

2.00 

2.620-002 

-167.73 

3.491-002 

102.07 

7.505-001 

-269.85 

2.10 

2. 297 -U  02 

-178.13 

3. 068-002 

95.93 

7  .486-001 

-274. 116 

2.20 

2.033-002 

172.02 

2.  687-002 

89.91 

7.567-001 

82.11 

2.30 

1.813-C02 

162.73 

2.346-002 

63.99 

7.727-CQ1 

76.74 

2.40 

1.624-002 

154.00 

2.  043-002 

78.16 

7.949-001 

75.84 

2.50 

1.460-002 

145.81 

1.  77  fa  -0  02 

72.42 

8.220-031 

73.39 

2.60 

1.314-002 

13  8.13 

1.541-0C2 

66.76 

6 .529-031 

71.27 

2.80 

1.066-002 

124.11 

1.  154-002 

55.66 

9 .236-001 

68.45 

3.00 

8.633-003 

111.62 

8.  607-003 

44.89 

1.003+000 

66.73 

3.20 

6.959-003 

100.40 

6.  388-';C3 

34.44 

1 .  i  8  9+  0  0  G 

65.96 

3.40 

5.580-003 

90.28 

4.  720-003 

24.35 

1.182  +  030 

65.93 

3.60 

4.450-003 

81. 15 

3. 47 1  -  or  3 

14.65 

1 .282+030 

66.49 

3.80 

3.531-003 

72.93 

2.  540-003 

5.38 

1.390+000 

67.55 

4.00 

2.788-C03 

65.62 

1.  647 -G  0 3 

-3.40 

1.510+03U 

69.02 
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Table  1 

FIELO  CALCULATIONS  FOR  A  EUR I ED  MAGNETIC  OIPCLE 
VERTICAL  DIPOLE 

H  =  5.00  Z  =  0.0 


0 

P 

PHASE  <P) 

Q 

PHASE  <Q) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  OEGREES 

0.00 

0.000 +000 

C.  90 

2. 027-001 

-158.81 

0 

.000+000 

158.81 

0.02 

9.218-003 

-142.60 

2. 023-001 

-158.88 

4 

.557-002 

16.28 

0.04 

1.835-002 

-142.73 

2. 010-001 

-159.10 

9 

.130-002 

16.37 

0.06 

2.733-002 

-142.95 

1.  989-001 

-159  46 

1 

.374-001 

16.51 

0.08 

3.606-002 

-143.25 

1.  96Q-C01 

-15  9.97 

1 

.840-001 

16.71 

0.10 

4.447-002 

-143.66 

1. 923-001 

-160.63 

2 

.313-001 

16.97 

0.15 

6.371-002 

-145.03 

1.801-001 

-162.94 

3 

.538-001 

17.91 

0.20 

7.969-002 

-146.96 

1.643-001 

-166.28 

4 

.849-001 

19.32 

0.25 

9.186-002 

-149.42 

1.462-001 

-170.74 

6 

.282-001 

21.32 

0.30 

1.000-001 

-152.43 

1. 270-001 

-176.50 

7 

.874-001 

24.07 

0.35 

1.043-001 

-155.98 

1. 079-001 

176.22 

9 

.659-001 

-332.19 

0.40 

1.049-001 

-160.06 

9.009-002 

167.12 

1 

.165+000 

-327.18 

0 . 45 

1.026-001 

-164.69 

7.444-002 

155.86 

1 

.378+000 

-320.55 

0.50 

9.788-002 

-169.  86 

6. 167-002 

142.20 

1 

.587+000 

-312.05 

0.55 

9.145-002 

-175.58 

5.219-002 

126.27 

1 

.752+000 

-301.85 

0.60 

8.393-002 

178.15 

4.590-002 

108.92 

1 

.829+000 

69.23 

0.65 

7.589-002 

171.31 

4. 223-002 

91.53 

1 

.797+000 

79.79 

0.70 

6.776-002 

163.91 

4. Q25-0Q2 

75.33 

1 

.683+000 

88.58 

0.75 

5.990-002 

155.92 

3. 909-002 

60.89 

1 

.532+000 

95.03 

0.00 

5.256-002 

147.35 

3. 810-002 

48.16 

1 

.379+000 

99.19 

0.85 

4.589-002 

138.22 

3.695-002 

36.85 

1 

.242+000 

101.37 

0.90 

3.998-002 

128.56 

3.549-002 

26.61 

1 

.126+000 

101.95 

0.95 

3.484-002 

118.42 

3. 372-002 

17.16 

1 

.033+000 

101.27 

1.00 

3.043-002 

107.90 

3. 169-002 

8.28 

9 

.603-001 

99.62 

1.05 

2.670-002 

97.10 

2.947-002 

-0.18 

9 

.060-001 

97.28 

1.10 

2.356-002 

86.15 

2. 714-002 

-8.33 

8 

.678-001 

94,48 

1.15 

2.091-002 

75.21 

2.479-002 

-16.25 

8 

.437-001 

91.46 

1.20 

1.868-002 

64.40 

2.246-002 

-23.98 

8 

.317-001 

88.39 

1.25 

1.677-002 

53.84 

2. 020-002 

-31.58 

8 

.300-001 

85.42 

1.30 

1.512-002 

43.61 

1. 806-002 

-39.06 

8 

.368-001 

82.67 

1.35 

1.366-002 

33.77 

1.606-002 

-46.44 

8 

.510-001 

80.21 

1.40 

1.237-002 

24.33 

1. 420-002 

-53.74 

8 

.711-031 

78.07 

1.50 

1.013-002 

6.71 

1.  095-002 

-68.12 

9 

.255-001 

74.82 

1.60 

8.248-003 

-9.36 

8. 298-003 

-82.22 

9 

.939-001 

72.87 

1.70 

6.648-003 

-24.00 

6. 198-003 

-96. 06 

1 

.073+000 

72.06 

1.80 

5.294-003 

-37.37 

4.564-003 

-109.61 

1 

.160+000 

72.24 

1.90 

4 . 161-003 

-49.54 

3. 315-003 

-122.85 

1 

.255+000 

73.30 

2.00 

3. 226-003 

-60.56 

2.373-003 

-135.75 

1 

.359+000 

75.19 

2.10 

2.468-003 

-70.49 

1, 673-0C3 

-148.28 

1 

.475+030 

77.89 

2.20 

1.862-003 

-78.97 

1.159-003 

-160.40 

1 

.607+000 

81.43 

2.30 

1.388-003 

-86.12 

7,862-004 

-172.04 

1 

•766+000 

85.93 

2.40 

1.024-003 

-91.61 

5.199-004 

176.87 

1 

.969+000 

-268.48 

2.50 

7.494-004 

-95.13 

3.323-004 

166.47 

2 

.255+000 

-261.60 

2.60 

5.487-004 

-96.35 

2. 025-004 

157.00 

2 

.710+000 

-253.34 

2.65 

4.713-004 

-96.01 

1.541-004 

152.76 

3 

.059+000 

-248.77 

2.70 

4.069-004 

-95.02 

1. 145-004 

149.02 

3 

.553+000 

-244.04 

2.75 

3.540-004 

-93.42 

8.  242-005 

146.02 

4 

.295+000 

-239.44 

2.80 

3.110-004 

-91.30 

5.665-005 

144.26 

5 

.489+000 

-235.56 

2.85 

2.764-004 

-88.77 

3. 628-005 

144.97 

7 

.619+000 

-233.74 

2.90 

2.489-004 

-86.01 

2.  075-0135 

151.84 

1 

.200+001 

-237.84 

2.92 

2.395-004 

-84.87 

1.  593-005 

158.67 

1 

.504+001 

-243.54 
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Table  1 

FIELD  CALCULATIONS  FOR  A  eURIEO  MAGNETIC  OIPOLE 
VERTICAL  DIPOLE 


H  *  5.00  Z  *  0.0 


0 

P 

PHASE (P) 

Q  PHASE(Q) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN 

DEGREES 

2.94 

2.310-004 

-83.75 

1.210-005  170.24 

1  .909*001  - 

253.99 

2.96 

2.232-004 

-82.63 

9.611-006  -171.42 

2.323+001 

88.79 

2. 98 

2.161-004 

-81.54 

8.836-006  -148.21 

2.446+001 

66.67 

3.00 

2.096-004 

-80.47 

9.633-006  -127.76 

2.176+001 

47.29 

3.02 

2.036-004 

-79.45 

1.131-005  -114.15 

L  .801+001 

34.70 

3.04 

1.981-004 

-78.47 

1.328-005  -105.94 

1.492+001 

27.47 

3.06 

1.930-004 

-77.54 

1.525-005  -101.05 

1.266+001 

23.51 

3.08 

1.883-004 

-76.66 

1.711-005  -98.14 

1.101+001 

21.40 

3.10 

1.839-004 

-75.84 

1.879-005  -96.45 

9.787+000 

20.60 

3.15 

1.740-004 

-74.04 

2.218-005  -95.11 

7.846+000 

21.07 

3.20 

1.653-004 

-72.60 

2.445-005  -95.81 

6.760+000 

23.22 

3.25 

1.574-004 

-71.48 

2.579-005  -97.41 

6.104+000 

25.93 

3.30 

1.501-004 

-70.66 

2. 637-0C5  -99.42 

5.691+000 

28.77 

3.35 

1.431-004 

-70.08 

2.636-005  -101.62 

5.430+000 

31.54 

3.40 

1.365-004 

-69.70 

2.590-005  -103.86 

5.269+000 

34.16 

3.45 

1.301-004 

-69.49 

2.512-005  -106.08 

5.179+000 

36.59 

3.50 

1.239-004 

-69.40 

2.410-005  -108.21 

5.14U+000 

38.81 

3.55 

1.179-004 

-69.40 

2.292-005  -110.22 

5.142+000 

40.82 

3.60 

1.121-004 

-69.46 

2.166-005  -112.09 

5.174+000 

42.63 

3.70 

1.011-004 

-69.69 

1.903-005  -115.33 

5.312+000 

45.64 

3.80 

9.103-005 

-69.% 

1.649-005  -117 1  53 

5.519+000 

47.88 

4.00 

7.375-005 

-70.34 

1.218-005  -120.62 

6.053+000 

50.28 
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Table  1 

FIELD  CALCULATIONS  FOR  A  EUR I ED  MAGNETIC  DIPOLc 
VERTICAL  DIPOLE 


H  =  10.  uO  Z  =  0.(1 


0 

P 

PHASE  (?) 

Q 

PHASE (Q) 

P/Q  PHASE(PZQ) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

n. ooo+ooo 

G.OJ 

1. 215-002 

2.03 

O.UOO+COO 

-2.03 

0.02 

7.360-004 

21.37 

1. 211-002 

1.88 

6.O77-C02 

19.49 

0  •  0  4 

1 .462-00’ 

21.08 

1.  199-CC2 

1.43 

1  .219-001 

19.66 

0.06 

2.168-003 

20.61 

1.  179-0C2 

0.67 

1.839-001 

19.94 

0.08 

2.845-003 

19,96 

1.  151-002 

-0.40 

2  .472-001 

20.36 

0.10 

3.485-003 

19.11 

1.  117-002 

-1.79 

3. 120-00 .1 

20.90 

0.15 

4.872-003 

16.18 

t. 005-002 

-6.75 

4.845-001 

22.93 

0.20 

5.891-003 

12.07 

8.693-0C3 

*14.08 

6.777-001 

26.14 

0.25 

6.595-003 

6.75 

7. 243-003 

-24.24 

8  .981-001 

31.01 

0.30 

6.724-003 

0.26 

5. 872-003 

-37.89 

1.145+000 

38.15 

0.35 

6. 600-003 

-7.4  7 

4. 728-003 

-55.63 

1.396+000 

48.16 

0.40 

6.211-003 

-16.46 

3. 916-003 

-77.35 

1.586+000 

60.09 

0.45 

5.644-003 

-26.  75 

3.451-003 

-101.22 

1.635+000 

74.47 

0.50 

4.985-003 

-38.37 

3.  238-003 

-124.37 

1. 540+000 

86.00 

0.55 

4.308-003 

-51.35 

3.135-003 

-145.06 

1.374+000 

93.71 

0.60 

3.668-003 

-65.69 

3. 036-003 

-163.22 

1.208+000 

97.53 

0.65 

3.098-003 

-81.27 

2. 891-003 

-179.48 

1.072+000 

98.21 

0.70 

2.615-003 

-67.89 

2. 689-003 

165.51 

9.725-001 

-263.39 

0.75 

2.218-003 

-115.18 

2.  443-0C3 

151.28 

9.000-001 

-266.46 

0.80 

1.896-003 

-132.72 

2.  169-003 

137.53 

8.741-001 

-270.25 

0.85 

1.633-003 

-150.07 

1. 887-003 

124.07 

8.654-001 

-274.14 

0.90 

1.412-003 

-166.89 

1.610-003 

110.77 

8.772-001 

-277.66 

0.95 

1.222-003 

177.03 

1.351-GC3 

97.59 

9.049-001 

79.45 

1.00 

1. 054-003 

161.79 

1.  115-0C3 

84.47 

9.449-001 

77.31 

1. 10 

7.652-004 

133.74 

7. 284-CC4 

50.37 

1.051+000 

75.37 

1.20 

5.316-004 

108.  78 

4.509-004 

32.47 

1.179+000 

76.30 

1.30 

3.502-004 

86.73 

2.  649-004 

6.80 

1.322+000 

79.93 

1.40 

2  •  J  74-0  04 

67.  83 

1.470-C04 

-18.66 

1.479+000 

86.49 

1.50 

1.264-004 

52.94 

7.  618-005 

-44.12 

1.659+000 

97.06 

1.55 

9.384-005 

4  7.60 

5.  309-OC5 

-57.03 

1.768+000 

104.63 

1.60 

6.852-005 

44' 23 

3.597-005 

-70.30 

1 .905* COO 

114.53 

1.65 

4.943-005 

43.51 

2.  353-CC5 

-84. 33 

2.101+000 

127.84 

1.70 

3.574-005 

46.24 

1.469-CC5 

-99.94 

2.433+000 

146.18 

1.75 

2.666-005 

52.89 

8.  637-006 

-119.01 

3 .086+000 

171.90 

1.80 

2.133-005 

62.50 

4.  812-0C6 

-146.11 

4.433+000 

208.61 

1.85 

1.364-005 

72.31 

2.  951-006 

171.87 

6.31B+0C0 

-99.56 

1.90 

1.736-005 

79.82 

2.  667-CC6 

126.71 

6.617+000 

-46.89 

1.95 

1.664-005 

8  4.  44 

2.  904-006 

97.3? 

5.731+COC 

-12.93 

2.00 

1.596-005 

06.74 

3. 049-006 

79.  05 

5.237+CO  0 

7.69 

2.05 

1.518-005 

87.55 

3.  010-CG6 

66. 13 

5.044+000 

21.43 

2.10 

1.429-005 

87.49 

2.  831-006 

56.22 

5.043+000 

31.27 

2.15 

1.329-005 

87.00 

2.  570-006 

48.36 

5.172+000 

38.65 

2.20 

1.227-005 

86.36 

2.  272-006 

42.11 

5 .398+000 

44.25 

2.25 

1.125-005 

85.73 

1.973-006 

37.29 

5. 703+ COO 

48.45 

2.30 

1.0  29  -OC'J 

85.23 

1. 694-C06 

33.79 

6.073+ COC 

51.43 

2.40 

8.561-006 

84.  70 

1.  235-006 

30.47 

6.935+000 

54.23 

2.50 

7.156-006 

84.77 

9. 194-0C7 

31.04 

7.703+000 

53.73 

2.55 

6.565-006 

84.94 

8.  069-007 

32.18 

6.136+000 

52.76 

2.60 

6.038-006 

85.17 

7.169-C07 

33.53 

8  .423  +  000 

51.64 

2.65 

5.569-006 

85.42 

6.  440 -0C  7 

34.86 

8.647+000 

50.56 

2.70 

5.148-006 

85.66 

5. 834-007 

36.02 

8.824+000 

49.64 
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Table  1 

pl£LD  CALCULATIONS  FOR  A  JURIED  MAGNETIC  DIPOLE 
VERT  ICAL  EIpOLF 


0 

2.75 

2.80 

2.85 

2.90 

2.95 

3.00 

3.10 

3.20 

3.40 

3.60 

3.80 

4.00 


H  =  10.  0C 


p 

PHASER) 
IN  DEGREES 

Q 

4.769-006 

8  5.89 

5. 317-007 

4,426-006 

86. 10 

4.  865 -C 07 

4.115-006 

86.28 

4.  460-0C7 

3.831-006 

86.44 

4. 095-007 

3.572-006 

86.58 

3. 761- 0  G  7 

3.334-006 

86.70 

3.  457-007 

2.915-006 

86.92 

2. 925-007 

2.559-006 

87.11 

2. 482-Cf 7 

1.996-006 

87.43 

1. 814-CC7 

1.580-006 

87.71 

1.  352-0  07 

1.268-006 

87.95 

1.  025-0  C  7 

1 . v-008 

ee.i4 

7. 883-CC8 

2  =  0.0 


PHASE ( Q ) 
IN  DEGREES 

P/C 

PhASt (P/O) 
IN  DEGREES 

36 , 96 

8.969+1 00 

48.93 

37.66 

9.099+0  JO 

48.44 

38.16 

9.226+0)0 

48.12 

38.51 

9 .357  +  00  C 

47.93 

38.  75 

9 .496+00  U 

47.83 

38.93 

9.645+0  0  0 

47.77 

39.20 

9.966+uGO 

47.72 

39.47 

1.0 31+ GO  1 

47.64 

40.07 

1.101+001 

47.37 

40.64 

1.169+001 

47.07 

41.11 

1  .237+001 

46.84 

41.50 

1.305+001 

46.65 
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Table  2 

FIELO  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPCLE 
VERTICAL  OIPOLt 


H  =  0.10 

K  = 

2 .  u  Z 

“  0  •  J 

B/H  =  t!.5t 

0 

P  PHASE (P ) 

u 

PHAStE<Q> 

P/Cl  PHASE  (P  /Q) 

IN 

DEGREES 

IN  OEGREES 

IN  OEGREES 

0.00 

0  •  0  0  0  ♦  3  0  0 

0.P3 

9. 998-0C1 

-0.42 

0.G0C+G00 

0.42 

0.02 

2.99  7-0  02 

-0.26 

9  >  986-001 

-0.42 

3.001-UC2 

0.16 

0  .04 

5.976-JJ2 

-0.26 

9.951-UJ1 

-J  .42 

6.  U06-0J2 

0.16 

0.06 

8. 919-002 

-3.26 

9.891-001 

-0.43 

9.  018-002 

0.16 

0.08 

1.181-001 

-0.26 

9. 8C 9-001 

-0.43 

1.2O4-0C1 

0.16 

0.10 

1.463-001 

-0.27 

9.704-001 

-0.43 

1.508-CC1 

0.17 

0.15 

2.128-001 

-0.27 

9.351-001 

-0.44 

2.276-001 

0.17 

0  .20 

2.72C-0C1 

-0.27 

8.883-001 

-0  .45 

3. 062-001 

0.16 

0.25 

3. 223-JOl 

-0.29 

8.324-001 

-0  .47 

3.872-001 

0.19 

0.30 

3.628-001 

-0.29 

7.697-001 

-0.49 

4. 713-L'Ol 

0.20 

0.35 

3.933-001 

-0.33 

7.031-001 

-0  .52 

5.594-001 

0.22 

0  .40 

4.140-001 

-0.31 

6.347-001 

-0.55 

6.523-001 

0.24 

0.50 

4.293-001 

-0.33 

5.007-001 

-0.63 

8.57  4-001 

0.29 

0.60 

4.172-001 

-0.37 

3.800-001 

-0.74 

1 • 096+001! 

0.3  7 

0.70 

3.674-001 

-0.43 

2.785-001 

-0  .89 

1.391+001 

0.49 

0.80 

3.484-001 

-0.45 

1.973-001 

-1.11 

1. 766+00  t 

0.67 

0.90 

3.C.63-J01 

-0.53 

1.349-001 

-1.44 

2.271+000 

0.94 

1.00 

2.651-001 

-0.56 

8.827-002 

-1.93 

3.004+000 

1.78 

1.10 

2.  272-001 

-0.62 

5. 430-002 

-2.78 

4.185+000 

2.16 

1.15 

2.C98-3Q1 

-0.66 

4.112-002 

-3  .45 

5.103+000 

2.79 

1.20 

1.935-JC1 

-0.69 

3. 004-002 

-4.44 

6.443+000 

3.75 

1.25 

1. 784-301 

-0.73 

2.077-002 

-6.06 

8 . 589+00  C 

5.33 

1.30 

1.643-001 

-0.77 

1.307-002 

-9.10 

1.257+001 

8.33 

1.32 

1.590-001 

-0.79 

i . 038- CO  2 

-11 .21 

1. 531  +  001 

10.42 

1.34 

1.038-001 

-0.81 

7.913-003 

-14.43 

1. 944+C01 

13.62 

1.36 

1.488-001 

-0.82 

5.667-003 

-19.88 

2.626+001 

19.06 

1.36 

1.440-301 

-0.64 

3.686-003 

-30.72 

3.906+001 

29.88 

1  .40 

1.393-0C1 

-0.86 

2.182-003 

-57 .54 

6. 384+G01 

56.68 

1.42 

1. 34  8-001 

-0.89 

1.922-003 

-110.54 

7.012+001 

109.66 

1.44 

1.33-4-331 

-0.93 

2.957-C03 

-143.43 

4 • 409+  CO  1 

142.58 

1.46 

1. 262-001 

-0.91 

4.305-003 

-156.43 

2.931  +  001 

155.52 

1.46 

1.221-001 

-0.93 

5.647-003 

-162.66 

2.162+001 

161.72 

1  .50 

1.181-001 

-0.95 

6.9l7-u03 

-166  .22 

1.708+001 

165.27 

1.55 

1.C89-3C1 

-1.03 

9.  702-C03 

“170.7  4 

1.122+001 

169.74 

1.60 

1. 003-001 

-1.06 

1  •  196-OC  2 

-172.89 

8. 39 5+ LOO 

171.83 

1.65 

9.  255-CC2 

-1.11 

1.373-C02 

-174.13 

6. 73  9+tOU 

173.02 

1.7U 

8.542- H2 

-1.17 

1.512-002 

-174.93 

5. 65o  +  00ii 

173.76 

1.80 

7.291-002 

-1.29 

1. 694-002 

-175.9  -I 

4 . 305+  C  0  V 

174.61 

1.90 

6.244-002 

-1.42 

1.  762-002 

-176.46 

3.504+000 

175.04 

2.00 

5.364-002 

-1.56 

1 . 80  6-00 2 

-176.81 

2. 971+C00 

175.25 

2.20 

4, CC2-002 

-1.86 

1.739-uU2 

-177. 2.J 

2*302+000 

175.34 

2.40 

3."- 28-002 

-2.21 

1.597-002 

-177. 4T 

1.696+000 

175.19 

2.60 

2.223-302 

-2.59 

1.433-002 

-177. 5j 

1.621+COC 

174.90 

2.80 

1.  8  C  6—  J  b  2 

-3.0? 

1.271-C02 

-177.53 

1. 421+OCC 

174.51 

3.0  0 

1.421-002 

-3.5J 

1. 1E0-O02 

-177.53 

1.269+00,1 

174.04 

3.20 

1.  131-002 

-4.02 

9.856-003 

-177.51 

1. 148+000 

173.49 

3.40 

9.104-003 

-4.59 

8,676-003 

-177.48 

1.049+000 

172.88 

3.60 

7 .399-003 

-5.22 

7.649-003 

-177.43 

9.674-noi 

172.22 

3.80 

6.  o69- C<  0  3 

-5.e9 

6. 76  0-003 

-177.36 

8.979-001 

171  .49 

4.00 

5. 021-003 

-6.63 

5.991-003 

-177.32 

8.381-001 

170.70 
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Table  2 

FlfcLO  GALCJLATIONS  FOR  A  BURIED  t'A-.NtlTIC  CIPGLE 
VERTICAL  DIPOLE 


H  =  3.20 

K  = 

2.t  Z 

=  0.0 

a/H  =  0 . 5o 

D 

P  PHASE(P) 

U 

PH  AS 6  C  Q) 

P/G  PhA  St (P/Q ) 

IN 

DEGREES 

IN  OLGRiES 

IN 

DEGREES 

0.00 

0. jOQfQOG 

0.03 

9.985-001 

-1.66 

C  •  OOC  +  tiUu 

1.66 

0.02 

2.936-002 

-1.05 

9. 973-uO 1 

-1 .66 

3.004-802 

3.61 

0  .04 

5.974-002 

-1.05 

9.937-001 

-1  .66 

6.  312-002 

0.61 

0.06 

8 .317-002 

-1.05 

9.878-001 

-1.67 

9.327-002 

0.61 

0.08 

1.181-001 

-1.05 

9. 795-001 

-1.67 

1.206—001 

0.62 

0.10 

1.463-001 

-1.06 

9.691-001 

-1.6b 

1.509-001 

0  .62 

0.15 

2.128-0 Jl 

-1.07 

9.338-001 

-1  .72 

2  i  27  9- u  01 

0.64 

U  .20 

2. 719-001 

-1.09 

8.87  0-001 

-1.77 

3.065-f01 

0.67 

0.25 

3.222-001 

-1.12 

8. 31 J  —  001 

-1.83 

3.877-001 

0.71 

0.30 

3.627-001 

-1.15 

7.685-001 

-1.91 

4.719-0C1 

0.76 

0„35 

3 .931-01(1 

-1.18 

7.018-001 

-2  .01 

5. 602-101 

0 .62 

0.40 

4.138-J01 

-1.23 

6.334-GC1 

-2.13 

6.534-TG1 

0.90 

0.50 

4.291-001 

-1.33 

4.995-001 

-2  .43 

8.591-001 

1 .10 

0.60 

4.17C-001 

-1.46 

3.789-001 

-2  .86 

1.101+000 

1.40 

0.70 

3.872-001 

-1.61 

2.774-001 

-3.45 

1 . 39  6+u  II  0 

1.85 

0.80 

3.  481-001 

-1.78 

1.963-001 

-4.29 

1.774+000 

2.50 

0.30 

3.060-001 

-1.98 

1.340-001 

-5.5J 

2.284+000 

‘  3.52 

1.00 

2.649-001 

-2.21 

8.753-002 

>7.38 

3. 026+000 

5.17 

1.10 

2.270-001 

-2.47 

5.377-002 

-10  .56 

4.221+000 

8.18 

1.15 

2. 096-001 

-2.60 

4.075-002 

-13.07 

5.143+000 

10  .47 

1.20 

1.933-001 

-2.75 

2.989-002 

-16.79 

6.466+000 

14. 1)4 

1.25 

1.781-001 

-2.93 

2.096-002 

-22.71 

C.495+C0C 

19.80 

1.30 

1.640-001 

-3.06 

1.387-002 

-33.18 

1. 182  +  001 

30.11 

1.32 

1.587-301 

-3.13 

1.157-002 

-39.74 

1.371+001 

36  .62 

1.34 

1.535-001 

-3.19 

9.637-003 

-48.48 

1.593+uOl 

45.29 

1.36 

1.485-001 

-3.25 

8.125-003 

-  6? • 0 1 

1.828+001 

56.74 

1.38 

1.437-001 

-3.33 

7.123-003 

-74.46 

2. 017+001 

71.13 

1.40 

1.390-001 

-3.43 

6.695-003 

-90.69 

2.077+001 

87  .29 

1.42 

1.345-001 

-3.48 

6.817-003 

-106.37 

1.976+001 

102.90 

1.44 

1.301-301 

-3.55 

7.325-003 

-119.56 

1.776+001 

1 16 . 0 1 

1.46 

1.259-001 

-3.62 

8.  C9C-003 

-129.7 7 

1.556+001 

126.15 

1.48 

1.218-001 

-3.70 

8.974-003 

-137.45 

1.357+001 

133.75 

1.50 

1. 179-001 

-3.78 

9.899-U03 

-143.25 

1.191+001 

139.47 

1.55 

1.086-101 

-3.97 

1.213-002 

-152.62 

8.952+000 

148.65 

1.60 

1.001-301 

-4.18 

1. 406-002 

-158. OJ 

7.119+000 

153.85 

1.65 

9.229-002 

-4.39 

1.563-U02 

-161.49 

5.905+030 

157.10 

1 .70 

8.516-002 

-4.62 

1 • 686-uO  2 

-163  .8  7 

5 . 05  0+  00  0 

159  .26 

1.80 

7.266-002 

-5.08 

1.846-C02 

-166.91 

3.931+030 

161.82 

1.30 

6.  219-302 

-5.53 

1 , 92  3  -  P  0  2 

-168 .76 

3.23  4+001 

163.16 

2.00 

5. 34C-002 

-6.13 

1.937-002 

-169.97 

2.757+C00 

163.84 

2.20 

3.979-U02 

-7.31 

1.866-002 

-171.47 

2. 14 4+00 u 

1 64  •  1 6 

2.40 

3.007-002 

-8.64 

1.7C4-C02 

-172  .3b 

1. 764+COC 

163.72 

2.60 

2.303-302 

-10.12 

1.531-002 

-172. 9«* 

1 . 5  04  +  Ou  0 

162.82 

2.60 

1.788-302 

-11.76 

1.362-002 

-173.37 

1.313+000 

161  .60 

3.00 

1 .40  5—312 

-13.57 

1. 200-002 

-173.7  . 

1 . 166+  cii  k. 

160.13 

3.20 

1.  117-002 

-15  .54 

1. 065-002 

-173.99 

1.  'J4  9+'  1C 

158.44 

3.40 

8.985-303 

-17.69 

9.423-003 

-174.24 

9.535-001 

156.55 

3.60 

7.3C0-3L3 

-20.02 

8 • 36 1- CO  3 

-174. 5J 

8.741-C01 

154.48 

3.80 

5.990-003 

-22.52 

7.421-003 

-174.75 

8.  .71- f. 01 

152.23 

4  .0  C 

4.961-003 

-25.19 

6. 61 4- DU  3 

-175.02 

7.501-001 

149.82 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPCLE 
VERTICAL  DIPOLE 


H  =  0.10 

K  = 

5.0  Z 

=  0.0 

0/H  =  G . 5o 

D 

P 

PHASt(P) 

Q 

PHASE  ( (!) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  OEGREES 

0.00 

0. Ouu+GOu 

0.0  0 

9.986-001 

-1.91 

0. OGG+OQO 

1.91 

0.02 

2.996-1102 

-1.26 

9.57  4-uO  1 

-1.91 

3.004-002 

0.65 

0.04 

5.974-002 

-1.27 

9.938-001 

-1.91 

6.011-002 

0.65 

0  .06 

8.516-002 

-1.27 

9.879-001 

-1.92 

9. 026-002 

0.65 

0.06 

1.181-001 

-1.27 

9.797-001 

-1.93 

1.205-001 

0  .66 

0.10 

1.463-001 

-1.28 

9.692-001 

-1.94 

1.509-001 

0.66 

0.15 

2.127-001 

-1.29 

9.339-001 

-1.97 

2.278-001 

0.66 

0.20 

2. 719- Jill 

-1.31 

8.871-001 

-2.03 

3.065-001 

0.71 

0.25 

3.221-001 

-1.34 

8.312-001 

-2.1J 

3 • 676- GO  1 

0.75 

0.30 

3.626-001 

-1.38 

7.686-001 

-2.18 

4.718-001 

0.80 

0.35 

3.931-001 

-1.42 

7.019-001 

-2.29 

5.600-001 

0.87 

0.4  0 

4.138-001 

-1.47 

6.336-001 

-2.41 

6.532-001 

0.95 

0.50 

4. c  91 -0  01 

-1.58 

4.997-001 

-2.74 

8.587-001 

1.16 

0.60 

4.170-001 

-1.73 

3.791-001 

-3  .19 

l.ioo+ooo 

1.46 

0.70 

3. 872-001 

-1.89 

2.776-001 

-3  •  8J 

1 . 395  +  liO  0 

1.91 

0.80 

3.  481-001 

-2.09 

1.965-001 

-4.66 

1. 77 1  +  00  0 

2.57 

0  .90 

3.  Jb0-001 

-2.31 

1.342-001 

-5 . 90 

2. 280*000 

3.59 

1.00 

2. 649-001 

-2.55 

8.777-002 

-7.79 

3 • QIB+000 

“  5174 

1.10 

2.27  0-001 

-2.83 

5.402-002 

-10.95 

4. 2U1+OOC 

8.12 

1.15 

2. 395-001 

-2.97 

4. ICO- 002 

-13.44 

5.1114000 

10.47 

1.20 

1.933-001 

-3.13 

3.013-002 

-17.09 

6.4134000 

13.96 

1.25 

1.781-001 

-3.29 

2.120-002 

-22.85 

8.4004000 

19.57 

1.30 

1.640-001 

-3.46 

1.408-002 

-32.96 

1.1654001 

29.51 

1.32 

1.587-001 

-3.52 

1.176-002 

-39.27 

1.3494001 

35.74 

1.34 

1.535-001 

-3.59 

9.789-003 

-47  .64 

1.5684001 

44.05 

1.36 

1.485-001 

-3.67 

8.227-003 

-58.72 

1  •  806+10 1 

55.05 

1.38 

1.437-001 

-3.74 

7.156-003 

-72.7a 

2.0084001 

69.0  2 

1.40 

1.39  0-001 

-3.81 

6.645-003 

-88.85 

2.U924001 

85.0  4 

1.42 

1.345-001 

-3.88 

6.68  0-003 

-104.76 

2.0144001 

100.87 

1.44 

1.301-001 

-3.96 

7.140-003 

-118.39 

1.8234001 

114*43 

1 .46 

1 .259- Jill 

-4.04 

7.865-C03 

-129.04 

1.6014001 

125.  GO 

1.4  8 

1. 218-001 

-4.11 

8.724-003 

-137 .08 

1.3964C01 

132.96 

1.50 

1.179-001 

-4.19 

9.633-003 

-143.13 

1.2244001 

138.94 

1.55 

1. C86-001 

-4.33 

1.184-002 

-152.89 

9.1704000 

148.50 

1.60 

1.001-001 

-4.60 

1 .376-00  2 

-158.50 

7.2744000 

153.90 

1.65 

9.231-002 

-4.82 

1.533-C02 

-162.08 

6.02340011 

157.2b 

1.7  0 

8.518-302 

-5.04 

1 • 65  a-03  2 

-164.53 

5. 1444000 

159p49 

1.80 

7.269-002 

-5.51 

1.817-C02 

-167.68 

4.0004000 

162.17 

1.90 

6.  222-0  02 

-6.00 

1.862-002 

-169.59 

3.2894000 

163.59 

2.00 

5.344-002 

-6.52 

1.906-002 

-170  .87 

2.8044000 

164.35 

2.20 

3.983-002 

-7.66 

1.624-JC2 

-172.49 

2.183+OGC 

164.64 

2.40 

3.  311-302 

-8.93 

1.673-002 

-173.48 

1.8004000 

164,57  . 

2.60 

2.309-002 

-10.27 

1.501-002 

-174.16 

1.536+C00 

163.88 

2.80 

1.793-002 

-11.75 

1.332-002 

-174.65 

1.347  +  001- 

162.90 

3  .00 

1.411-002 

-13.36 

1.176-002 

-175.05 

1.2O04OUO 

161.69 

3.20 

1.123-002 

-15.08 

1.037-002 

-175.39 

1.063+000 

160.31 

3.40 

9.C41-0G3 

-16.93 

9.145-003 

-175.73 

9.  686-001 

158.77 

3.60 

7.353-003 

-18.89 

6.081-003 

-175.98 

9.100*001 

157.C9 

3.80 

6.^40-0  03 

-20.97 

7.159-003 

-176.24 

6.437-001 

155.27 

4  .00 

5.  IC7-003 

-23.17 

6.361-003 

-176.5c 

7. 872-001 

153.32 

23 


Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPDLE 


H  =  0.20 

K  = 

5.6  Z 

=  O.C 

B/H  =  L.5C 

D 

P 

PHASE(P) 

Q 

PHASE (G) 

P/G  PhA  SE (P/G) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

0.  (.‘00+000 

0.00 

9.852-001 

-7.27 

O.UGC+GOO 

7.27 

0.02 

2.982-002 

-4.99 

9.840-001 

-7.28 

3.031-002 

2.28 

0.04 

5.947-002 

-5.03 

9.805-001 

-7.29 

6.  065-002 

2.29 

0.06 

8. 875-0C2 

-5.01 

9.745-001 

-7.31 

9.107-002 

2.30 

o.oe 

1.175-001 

-5.02 

9. 663-001 

-7.34 

1.216-001 

2.32 

0.10 

1.456-001 

-5.04 

9.559-001 

-7.38 

1.523-001 

2.34 

0.16 

2.117-001 

-5.13 

9. 2G7-001 

-7.52 

2  •  30  U-C‘0  1 

2.41 

0.20 

2.706-001 

-5.19 

8.742-001 

-7.71 

3.095-C01 

2.52 

0.25 

3.205-001 

-5.30 

8.185-001 

-7.96 

3.916-001 

2.66 

0.30 

3.607-001 

-5.44 

7.562-001 

-8.28 

4. 771-001 

2  .84 

0.35 

3.509-001 

-5.60 

6.898-001 

-8.67 

5.667-001 

3.C6 

0.40 

4.114-001 

-5.79 

6.218-001 

-9.13 

6.616-001 

3.34 

u  .5  0 

4.263-001 

-6.24 

4.888-001 

-10.32 

8.  721-001 

4 .  G  8 

0.60 

4.138-001 

-6.79 

3.691-001 

-11.95 

1.121+000 

5.16 

0  .70 

3.838-001 

-?  .44 

2.688-001 

-14.19 

1 . 42  8  +  00  u 

6.75 

0.80 

3. 446-0 Cl 

-8.13 

1.890-001 

-17 .32 

1  •  82  3+00  C 

9.14 

0.90 

3.024-001 

-9.03 

1.282-001 

-21.85 

2.359+000 

12.83 

1.00 

2.612-001 

-9.97 

8.371-002 

-28.77 

3. 121  +  tTOO 

18.80 

1.10 

2.233-001 

-11.02 

5.269-002 

-40  .05 

4  •  239+00  u 

29.0  3 

1.15 

2.060-0C1 

-11.58 

4.156-002 

•48.38 

4.956+000 

36. 8  0 

1.20 

1.897-001 

-12.16 

3.312-002 

-59.23 

5.728+001 

47. 06 

1.25 

1. 746-001 

-12.77 

2.728-002 

-72.77 

6.40  O  +  UOl) 

60.0  0 

1.30 

I.b06-0U1 

-13.41 

2.386-002 

-88  .2u 

6.  73  0  +  0  0  G 

74  .79 

1.32 

1.553-001 

-13.67 

2.308-002 

-94.48 

6.726+L'OO 

80.81 

1.34 

1.501-001 

-13.93 

2.259-002 

-100 .61 

6.645+000 

86.68 

1.36 

1.451-001 

-14.20 

2.234-002 

-106.47 

6.496+000 

92.27 

1.38 

1.403-001 

-14.47 

2.229-002 

-111 .96 

6.295+000 

97  .49 

1.40 

1. 357-001 

-14.75 

2.239-002 

-117.03 

6.059+C00 

102.28 

1 .42 

1.312-001 

-15.03 

2.261-002 

-121.66 

5.802+000 

106.64 

1.44 

1.268-001 

-15.31 

2.291-002 

-125.86 

5. 538+000 

110.55 

1.46 

1.227-001 

-15.60 

2.3c  6-0  0  2 

-129.64 

5.274+CUO 

11C.l4 

1  .48 

1.186-001 

-IF. 89 

2.364-002 

-133.05 

5.018+000 

117.15 

1.50 

1.147-001 

-16.19 

2.4L3-002 

—1 36 . 1  j 

4.773+00G 

119.91 

1.55 

1  •  055-C01 

-16.95 

2. 49  b- CO  2 

-142.48 

4. 222+OQG 

125.53 

1.60 

9. 704-002 

-17.73 

2.561-002 

-147 .45 

3. 760+000 

129.72 

1.65 

8.934-3C2 

-18.54 

2.645-002 

-151.39 

3. 377  +  UOO 

132.85 

1.70 

8.229-102 

-19.37 

2.690-002 

-154.58 

3.059+0CU 

135.21 

1.80 

6.996-002 

-21.11 

2.725-002 

-159.45 

2.567+COC 

138.34 

1  .90 

5.966-002 

-22.96 

2.7ul-002 

-163.02 

2.206+000 

140 .06 

2.00 

5. 104-002 

-24.90 

2. 635-C02 

-165.79 

1. 937+000 

14C  .89 

2.20 

3.777-UU2 

-29.08 

2.43  it-002 

-169.97 

1 . 555+liOC 

140.88 

2.40 

2.838-302 

-33.66 

2.  184-002 

-173.14 

1.300+000 

139.48 

2.60 

2.166-J02 

-38.62 

1.936-002 

-175.80 

1.116+00C 

137.18 

2.80 

1.679-002 

-43.95 

1.766-002 

-178.17 

9.843-001 

134.22 

3.00 

1.  J23-JU2 

-49.60 

1. 499-002 

179.63 

8. 827-001 

-229.23 

3.20 

1.  {60-002 

-35.53 

1.317-002 

177.53 

8.048-001 

-233.07 

3.4U 

8. b3 1-0  03 

-61.68 

1.159-002 

1 75 .5 j 

7.450-001 

-237.17 

3.60 

7. 141-003 

-57.96 

1.G21-002 

173.50 

6. 994-CO  1 

-241.46 

3.80 

6.  .02-103 

-74.30 

9.C21-003 

171.52 

6 .654-Ou 1 

-245.82 

4.00 

5.123-303 

-4C.61 

7.991-003 

169.5b 

6.4C8-001 

-250.17 

Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  **A„NLTIC  DIPOLE 
VERTICAL  CIPOLE 


H  =  J.10 

K  = 

2.  it  Z 

=  u  •  :• 

B/H  =  Q.25 

D 

P  PHAStIP) 

G 

PHASE (U) 

P/G  PhASE(PZQ) 

IN 

DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

J.  ij  0  fl  ♦  0  U  0 

0.03 

9.999-001 

-0.32 

O.GQl'  +  lQu 

0.32 

0 .02 

2.997-002 

-  U  .19 

9.987-001 

-0.32 

3.001-002 

0.13 

0.04 

5.976-002 

-3.19 

9.951-001 

-0.32 

6.005-002 

0.13 

0.06 

8. 919-002 

-2.19 

9.891-0M 

-0.32 

9.017-002 

0.13 

0.08 

1. 181-001 

-0.19 

9. 8*j9-001 

-0.32 

1.204-001 

0.13 

0.10 

1.463-C01 

-0.19 

9 .70  4-0  0 1 

-0  .32 

1.508-001 

0.13 

0.15 

2. 128-001 

-0.20 

9.351-001 

-0.33 

2. 276-001 

0.13 

0.20 

2.720-001 

-0.23 

8.883-001 

-0.34 

3.062-001 

0.14 

0.25 

3.223-001 

-C.23 

8.324-001 

-0.35 

3.871-001 

0.15 

0  .30 

3.62B-001 

-0.21 

7.698-001 

-0.37 

4. 713-001 

0  .16 

0  .35 

3.933-001 

-0.22 

7.031-001 

-0.39 

5.593-C01 

0.17 

0.40 

<4.140-301 

-3.22 

6.347-301 

-0.41 

6.523-001 

0.19 

0.50 

4,293-301 

-0.24 

5.  G0B-001 

-0.47 

8.573-001 

0.23 

0.60 

4.172-001 

-0.27 

3,800-101 

-0.56 

1. 098+000 

0.29 

U.70 

3.874-001 

-0.30 

2.785-001 

-0  .68 

1 . 391  +  00  u 

0.39 

0  .80 

3.984-001 

-0.3.3 

1.973-031 

-0.86 

1.766+000 

0.53 

0.90 

3, 063-DOl 

-3.37 

1.349-001 

-1.11 

2. 271  +  0 Ot 

0.75 

1.00 

2. 652-001 

-0.41 

8.829-002 

-1.51 

3.003+900 

1.10 

1.10 

2.27 2-301 

-0  .46 

5.431-002 

-2  .18 

4.184+000 

1.72 

1.15 

2. L9B-001 

-0.49 

4.113-002 

-2.72 

5.102+U0C 

2.23 

1.20 

1.935-001 

-0.52 

3.004-002 

-3  .52 

6.443+000 

3.00 

1.25 

1. 784-001 

-0.55 

2.076-002 

-4.82 

8.592+000 

4.27 

1.30 

1.643-001 

-3.58 

1.304-002 

-7.2  7 

1 ,266+001 

6.69 

1  .32 

1.590-001 

-0.59 

1.034-002 

-8.98 

1.537+fOl 

8.39 

1.34 

1  ■ 636-001 

-  3,61 

7.857-003 

-11.60 

1.957+001 

n.oo 

1.36 

1. 488-001 

-0.62 

5.581-003 

-16.09 

2, 667+001 

15.47 

1.38 

1.440-001 

-0.63 

3.541-003 

-25.31 

4.066+001 

24.68 

1 .40 

1.393-001 

-0.65 

1.909-003 

-50 .92 

7.296+001 

50.28 

1.42 

1.348-301 

-0,66 

1.587-003 

-113.86 

8.493+001 

113.20 

1.44 

1.304-001 

-0.68 

2.742-003 

-148.78 

4.756+001 

148.10 

1.46 

1. 262-001 

-0.69 

4.154-003 

-160  .42 

3. 037+001 

159.73 

1.48 

1.221-301 

-0.71 

5.529-003 

-165.72 

2.208+001 

165.01 

1.50 

1.  181-001 

-0.72 

6.819-003 

-168.7 

1. 733+C01 

167.97 

1.55 

1.  389-301 

-0.76 

9.629-003 

-172.41 

1.130+001 

171.65 

1.60 

1.  uC3-0Gl 

-0.83 

1.184-002 

-174.16 

8 .439+000 

173.36 

1.65 

9.256-302 

-3.85 

1.368-002 

-175.16 

6.766+000 

174.32 

1.70 

3.542-002 

-0.89 

1, 5l  7-0  02 

-175.81 

5. 66 9+00  L 

174.92 

1.80 

7. 292-302 

-3.99 

1.693-302 

-176.59 

4.316+000 

175.61 

1.90 

6. 244-302 

-1.09 

1. 778-u02 

-177.03 

3. 512+00 v 

175.94 

2.00 

5.365-002 

-1.23 

1.BC2-C02 

-177.31 

2.977+C00 

176  .11 

2.2  0 

4. u02-002 

-1.44 

1 ■ 736-002 

-177,61 

2. 30  6+C0  0 

176.16 

2.40 

3.  328-302 

-1.72 

1.594-002 

-177.75 

1.899+000 

176.02 

2.60 

2.323  Jb2 

-2.04 

1.431-002 

-177  «8u 

1.  624+00  C 

175.76 

2  oBO 

1. 806-002 

-2.39 

1.268-002 

-177.81 

1.424+000 

175.42 

3.00 

1.421-002 

-2.79 

1.118-002 

-177.79 

1.271+000 

1 75 . 0  0 

3.20 

1.  132- 0  32 

-3.22 

9.836-003 

-177.75 

1.151+000 

174.52 

3.40 

9.106-303 

-3.73 

8.656-003 

-177.66 

1.052  +  C011 

173.59 

3.60 

7.401-303 

-4.23 

7.630-003 

-177.63 

9. 699-001 

173.40 

3  •  8  (J 

6.  -71-303 

-4.8) 

6.742-003 

-1 77  .56 

9. 004-Gul 

172.76 

4.00 

5.  22-1 0  3 

-5.42 

5. 97 ‘♦-003 

-177.49 

8.405-001 

172,;  7 

Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  0.20 

K  = 

2.0  Z 

=  0.0 

B/H  =  U.25 

D 

P 

PHASE  (?) 

O 

PHASE( J) 

P/Q  PhASE(PZQ) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

O.uOfl  +  OOO 

0.00 

9.969-001 

-1.24 

0.  0QG+UU 0 

1.24 

0.02 

2.996-002 

-0.76 

9.977-001 

-1.24 

3.003-002 

u  .47 

0.04 

5.975-002 

-0.76 

9.941-U01 

-1  .24 

6.  U10-UU2 

J  .48 

0.06 

8.918-002 

-0.76 

9.882-001 

-1.24 

9.025-002 

0.48 

0.09 

1.181-001 

-0.77 

9.799-001 

-1.25 

1.205-001 

0.48 

0.10 

1.463-0C1 

-0.77 

9.695-001 

-1.26 

1.509-001 

0.49 

0.15 

2.128-001 

-0.78 

9.342-001 

-1.28 

2.27B-001 

0.50 

0.20 

2.719-001 

-0.83 

8.874-001 

-1.32 

3.064-001 

0.52 

0.25 

3. 222-001 

-0.81 

B. 314-001 

-1.37 

3.875-001 

0  .56 

3.627-001 

-0.84 

7.688-001 

-1.43 

4.718-001 

0.59 

0.35 

3 • 932-0C1 

-0.B6 

7.022-001 

-1.51 

5.600-001 

0.64 

4. 139-001 

-0.90 

6.33B-001 

- 1  .6  L 

6.531-001 

0  .70 

0  .50 

4.292-001 

-0.97 

4.999-001 

-1.84 

8.586-001 

0.B7 

mxm 

4.171-001 

-1.07 

3.792-001 

-2.17 

1.1004000 

1.10 

0,7  0 

3.87  3-301 

-1.18 

2.777-001 

-2  .63 

1.395+000 

1.45 

0.80 

3.482-001 

-1.31 

1.966-001 

-3.29 

1.772+000 

1.97 

0  .9  0 

3. H61-001 

-1.47 

1.342-001 

-4.25 

2.281+000 

2.78 

1.00 

2.650-001 

-1.64 

8.769-002 

-5.74 

3.022+000 

4.10 

1.10 

2.271-001 

-1.84 

5.385-002 

-8.26 

4.217+000 

6.42 

1.15 

2.097-001 

-1.94 

4.076-002 

-10.  ZB 

5.144+000 

8.33 

1.20 

1.934-001 

-2.05 

2.98 1-002 

- 13  .2  6 

6.486+000 

11.21 

1.25 

1.782-001 

-2.17 

2.  C76-002 

-18.07 

6.584+C0L 

15.89 

1.30 

1.641-001 

-2.30 

1.344-002 

-26.81 

1.221+001 

24.52 

1.32 

1.588-001 

-2.35 

1.101-002 

-32.54 

1.442+001 

30.19 

1.34 

1.536-m 

-2.41 

8.902-003 

-40.52 

1.726+001 

38.12 

1.36 

1.486-001 

-2.45 

7.184-003 

-51  .86 

2.069+C01 

49.40 

1.38 

1.438-001 

-2.51 

5.972-003 

-67.55 

2.40B+001 

65.0  4 

1  .40 

1.391-301 

-2.55 

5.401-003 

-86.95 

2. 576+C01 

64.39 

1.42 

1 . 346-001 

-2.62 

5.495-003 

-106.42 

2.449+001 

103.80 

1.44 

1.302-001 

-2.68 

6.092-003 

-122  .26 

2.138+001 

119.59 

1.46 

1.260-C01 

-2.74 

6.968-003 

-133.73 

1. B08+001 

130.99 

1.48 

1.219-301 

-2.79 

7.961-003 

-141 .8 J 

1.531+C01 

139.01 

1.50 

1.180-001 

-2.86 

8.979-003 

-147.58 

1.314+001 

144.73 

1.55 

1.087-001 

-3.01 

1.138-002 

-156.41 

9.551+00C 

153.40 

1.60 

1. 002-001 

-3.17 

1.341-U02 

-161.25 

7.468+uOO 

158.08 

1.65 

9.237-352 

-3.34 

1.506-002 

-164.26 

6. 135+000 

160.92 

1.70 

8.524-0C2 

-3.52 

1.636-002 

-166.29 

5.215+000 

162.78 

1.80 

7. 274-002 

-3.89 

1.804-002 

-168.84 

4.032+000 

164.95 

1.90 

6.226-302 

-4.29 

1.884-002 

-170  .34 

3.306+00U 

166.06 

2.00 

5.347-0U2 

-4.72 

1.9C1-C02 

-171.33 

2 . B12+CD0 

166.61 

2.20 

3.985-002 

-5.67 

1.  BZ5-Q02 

-172.51 

2.1B3+001 

166. B4 

2,40 

3. 012-302 

-6.74 

1.677-002 

-1  73.17 

1.796+000 

166.42 

2.60 

2.308-002 

-7.95 

1.5C8-002 

-173.57 

1 .531+00 „ 

165 .62 

2.80 

1.792-002 

-9.30 

1.341-002 

-173.86 

1. 336+CCO 

164.54 

3.00 

1.408-002 

-10.80 

1.  186-002 

-174.04 

1.187+Juu 

163.25 

3.20 

1.120-002 

-12.44 

1.048-002 

-174.2  J 

1. 368+uOl/ 

161.76 

3.40 

8.998-003 

-14.24 

9.265-003 

-174  .33 

9.711-001 

I60.c 9 

3.60 

7.305-003 

-16.20 

8.208-U03 

-174  .46 

B .901-801 

158.25 

3.80 

5.988- J03 

-18.32 

7 . 29t>-  JO  3 

-174.58 

8.214-001 

156.26 

4.00 

4 , 95  3  -  3  C  3 

-20.61 

6.495-003 

-174.73 

7  •  626-n0 1 

154.12 
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Table  2 

FIELD  C  ALC  JL  AT  IONS  FOR  A  BURIED  I'AbNtTIC  DIPOLE 
VERTICAL  DIPOLE 


H  -  0.10 

K  = 

5.0  Z 

=  0.  0 

B/h  =  0.25 

D 

P  PHASE(P) 

Q 

PHASE  (  J) 

P/Q  PHASE  <P/Q) 

IN 

DEGREES 

IN  DEGREES 

IK 

1  DEGREES 

0.00 

O.OOO+OUt 

0.00 

9.995-001 

-l.Oo 

0.0004000 

1.06 

0.02 

2.997-002 

-0.69 

9,983-001 

-1.06 

3.002-002 

0.37 

0.04 

5.975-002 

-0.69 

9.947-001 

-1  .0  7 

6.007-002 

0.37 

0.06 

8.918-002 

-0.63 

9.887-001 

-1.07 

9.020-002 

0.37 

0.08 

1.  181-0  01 

-0.79 

9.8U5-C01 

-1.07 

1.204-001 

0  .38 

0.10 

1.463-001 

-0.7J 

9.7C0-001 

-1  .0  8 

1.508-001 

0.36 

0.15 

2.128-001 

-6.71 

9.347-001 

-1.1  ) 

2.277-001 

0.39 

0.20 

2.719-001 

-0.72 

8.879-001 

-1  .13 

3. 663-001 

0.41 

0.25 

3.222-001 

-0.74 

8.320-001 

-1.17 

3.873-061 

0.43 

0  .3  0 

3.627-001 

-0.76 

7.694-001 

-1.22 

4.715-001 

0.46 

0.35 

3.932-001 

-0.78 

7. 627-001 

-1.28 

5.596-001 

0.50 

0.40 

4. 139-001 

-6.81 

6. 343-06 1 

-1.35 

6.526-001 

0  .55 

0  .50 

4.293-001 

-0.87 

5. 004-601 

-1.54 

8.578-001 

0.67 

0.60 

4.172-001 

-0.95 

3.797-001 

-1.80 

1.099+000 

0.85 

0.70 

3.874-001 

-1.04 

2.782-001 

-2.15 

1.392+000 

1.11 

0.60 

3.483-001 

-1.15 

1.976-001 

-2.65 

1 .768+000 

1.50 

0.90 

3. u62- u  0 1 

-1.27 

1.347-601 

-3.37 

2.274+000 

2.09 

1.00 

2 • b5 1-9G1 

-1.41 

8.811-062 

-4.47 

3.008+CJOC 

3  •  C  5 

1.10 

2.271-001 

-1.57 

5.426-002 

-6.31 

4.191+000 

4.74 

1.15 

2.097-001 

-1.65 

4.107-662 

-7.78 

5. 108+C0C 

6.12 

1.20 

1.934-001 

-1.74 

3. U65-u02 

-9.93 

6.438+000 

8.20 

1.25 

1.783-001 

-1.83 

2.  C88-002 

-13.46 

8.539+000 

11.57 

1.30 

1,642-001 

-1.92 

1.336-002 

-19.79 

1.230+001 

17.86 

1.32 

1.589-001 

-1.96 

1.079-002 

-24.07 

1.472+001 

'  22  .11  ~ 

1 .34 

1.537-311 

-2.0  0 

8.494-603 

-30  .29 

1.810+001 

28.29 

1.36 

1. 487-JC1 

-2.04 

6.514-003 

-39.82 

2.283+001 

37.78 

1.36 

1.439-001 

-2.09 

4.959-003 

-54.99 

2.901+001 

52.61 

1.40 

1.392-061 

-2.13 

4.046-003 

-77.87 

3.440+001 

75.75 

1.42 

1.347-001 

-2.17 

3.979-003 

-104.44 

3.385+001 

102.27 

1.44 

1.363-001 

-2.21 

4.620-003 

-125.64 

2.821+001 

123.43 

1.46 

1.261-001 

-2.26 

5.614-603 

-139.34 

2.246+001 

137.08 

1.48 

1.22C-3U1 

-2.30 

6.723-003 

-147.98 

1.815+001 

145.68 

1.50 

1. 181-061 

-2.35 

7.837-003 

-153.69 

1.506+001 

151.34 

1 .55 

1.  J88-JU1 

-2.46 

1. 646-662 

-161.73 

1.046+001 

159.27 

1.6  0 

1. J 63-061 

-2.58 

1.253-002 

-165.86 

8.000+000 

163.28 

1.65 

9.248-002 

-2.70 

1.424-002 

-168  .34 

6.492+000 

165.63 

1.70 

8. 535-002 

-2.83 

1.558-602 

-169.98 

5.479+00C 

167.15 

1.80 

7.285-H2 

-3.1J 

1.733-002 

-172.02 

4.203+UUU 

168.91 

1  *90 

b.237-lu2 

-3.39 

1.  817-602 

-173.21 

3.432+COC 

169.83 

2.00 

5.358-iio2 

-3.69 

1.838-062 

-174.0J 

2.915+OuU 

170.36 

2.20 

3.996-602 

-4.36 

1.767-G02 

-174.95 

2.262+wuC 

170  .59 

2.40 

3.023-002 

-5.09 

1. 622-CC  2 

-175.48 

1. 86  3+000 

170.39 

2.60 

2.318-002 

-5.90 

1.456-002 

-175.82 

1.593+000 

169.92 

2  •  8  C 

1.8C2-302 

-6.79 

1. 29 1- CO  2 

-1  76.0  5 

1.395+000 

169 .26 

3 .00 

1.4JL8-JC2 

-7.75 

1.139-062 

-176.21 

1.  245+600 

168.45 

3.20 

1.129-002 

-8.80 

1.  003-602 

-176.32 

1. 125+000 

167.52 

3.40 

9. J84-C03 

-9.92 

8.839-003 

-176.42 

1.028+uOC 

166.49 

3  .60 

7.385-003 

-11.13 

7.8L1-003 

-176.49 

9. 466-C01 

165.36 

3.80 

6. ud  u- J  03 

-12.42 

6.961-003 

-176.5  b 

8. 78U-C01 

164.13 

4.00 

5. 316-T63 

-13.83 

6.124-003 

-176.61 

8. 192-001 

162.81 
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Table  2 

FIELD  CALCULATIONS  FOk  A  BURIED  MAGNETIC  OIPCLE 
VERTICAL  OIPCLE 


H  =  0.20 

K  = 

5.C  Z 

=  0. 

B/H  =  1.25 

0 

P 

PHASE(P) 

u 

PHASE(Q) 

P/Q  PhA  SE (P/Q) 

IN  OEGRSES 

IN  DEGREES 

IN  DEGREES 

0.00 

0  •  L  0  0+ 0  0  0 

0.01 

9.5^0-301 

-4  .13 

0.  OOG+QOC 

4.13 

0.02 

2.992-002 

-2.75 

9.923-001 

-4.13 

3. 013-no  2 

1.38 

0  .04 

5.966-UU2 

-2.76 

9.893-001 

-4.14 

6.030-002 

1.38 

0  V0  6 

8.904-302 

-2.76 

9.833-001 

-4.15 

9.055-002 

1.39 

0.08 

1.179-001 

-2.77 

9.751-C01 

-4.17 

1.209-001 

1.40 

D.’IO 

1. 461-001 

-2.73 

9.646-uOl 

-4.19 

1. 514-G01 

1.41 

0  *15 

2.124-001 

-2.82 

9.294-031 

•4.27 

2.286-001 

1.45 

0  420 

2.715-001 

-2.86 

8.  827-001 

-4.38 

3. 076- GO  1 

1.52 

0.25 

3. 216-001 

-2.93 

8.268-001 

-4.53 

3.890-001 

1.60 

0.3  0 

3.621-001 

-3.00 

7.643-001 

-4  .72 

4.737-001 

1.71 

0.35 

3. 924-001 

-3.19 

6.977-001 

-4  .95 

5.625-001 

1.85 

0.40 

4. 131-001 

-3.23 

6.295-001 

-5.2  2 

6.562-P01 

2.P2 

0.50 

4.282-001 

-3.46 

4.959-001 

-5.92 

8.636-Oul 

2.47 

0.60 

4.160-001 

-3.77 

3.755-001 

-6  .89 

1 •  10  8  +  0  0  U 

3.12 

0.70 

3. 861-UG1 

-4.13 

2.744-001 

-8.22 

1. 407+000 

4.C9 

0.80 

3.470-001 

-4.56 

1.937-001 

-10.08 

1.791+000 

5.52 

0.90 

3.049-001 

-5.05 

1.319-001 

-12.78 

2.312+000 

7.74 

1.C0 

2. 637-001 

-5.59 

8.605-002 

-16.91 

3.065+000 

11.3? 

1.10 

2.258-001 

-6.13 

5.317-002 

-23. 8u 

4. 247+000 

17.61 

1.15 

2. 084-301 

-6.52 

4.077-002 

-29.15 

5.111+000 

22.64 

1.20 

1.921-001 

-6 . 86 

3.076-002 

-36.72 

6.247+000 

29.86 

1.25 

1. 770-001 

-7.21 

2.303-002 

-47.79 

7. 685+000 

40  .49 

1 .30 

1.629-001 

-7.58 

1.764-U02 

-63  .44 

9.237+008 

55 .86 

1.32 

1.676-001 

-7.73 

1.617-002 

-71.16 

9.747+000 

63.43 

1.34 

1. 524-301 

-7.89 

1.509-002 

-79.49 

1.01C+D01 

71 .60 

1.36 

1.474-301 

-8.05 

1.44U-002 

-88.12 

1.024+001 

80.  C  8 

1.38 

1,426-301 

-8.21 

1.436-002 

-96.68 

1.014+001 

88.48 

1.40 

1.379-301 

-8.37 

1.412-002 

-104.81 

9.842+00C 

96.44 

1.42 

1. 334-301 

-8.53 

1.420-002 

-112.25 

9.394+000 

1C3.71 

1.44 

1.291-001 

-8.73 

1.456-002 

-116.86 

8.861+000 

110  .16 

1.46 

1. 248-001 

-8.87 

1.504-002 

-124.63 

8.299+COQ 

115.76 

1.48 

1.2G8-J01 

-9.04 

1.559-002 

-129.62 

7.745+COC 

120  .58 

1.50 

1.168-001 

-9.21 

1.618-002 

-133.91 

7.22C+000 

124.70 

1.55 

1.076-001 

-9.66 

1.766-002 

-142.23 

6.089+C0G 

132.57 

1.60 

9.909-302 

-10.12 

1.901-002 

•148.09 

5. 214+000 

137.96 

1.65 

9.132-302 

-10.63 

2.  G12-002 

-152.36 

4.539+000 

141.76 

1.70 

8.421-002 

-11.13 

2.099-002 

-155.59 

4.013+000 

144.50 

1.80 

7. 176-302 

-12.13 

2 . 2b  6-0  02 

-160.13 

3.254+000 

147.99 

1.90 

6.134-002 

-13.24 

2. 243-302 

-163.16 

2.739+000 

149.92 

2  .00 

5.261-002 

-14.43 

2.223-GO? 

-165.3+ 

2. 36  7+1' 3  J 

150.94 

2.20 

3.  913- J02 

-16.93 

2.094-302 

-168.34 

1. 868+uOG 

151 .41 

2.40 

2.948-002 

-19.72 

1 . 9C-7-002 

-170.39 

1  •  546+0  C  0 

150.67 

2.60 

2.255-102 

-  22.73 

1.7CZ-v,02 

-171.97 

1.321+000 

149.19 

2  .80 

1.749-302 

-26.10 

1. 514-002 

-173.29 

1.  155+000 

147.19 

3.00 

1. 375-002 

-29.69 

1. 339-002 

-174.48 

1. 027+000 

144.79 

3.20 

1.096-002 

- J3.53 

1.183-002 

-175.58 

9.  262- 00  1 

142.05 

3.40 

8. 844-303 

-37.61 

1.046-002 

-176.65 

8 . 45  3-  0  1 

1 39 . 0  4 

7.60 

7.230-003 

-41.90 

9.270-003 

-177.69 

7.799-001 

135.79 

3 .8  G 

5.985- J03 

-+6.39 

8 . 23b-u  G3 

-178.74 

7.267-f.Ol 

132.34 

4.00 

5.C15-303 

-51.04 

7.337-003 

-179  .78 

6. 835-001 

128.74 
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Q.GC 
0.02 
0.04 
0.06 
e  .08 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
Q  .40 
0  .50 
0.60 
0  .65 
0.70 
0.75 
0  .80 
0.85 
0.90 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 

1.30 
1,35 

1.40 
1.45 

1.50 
1.60 
1.70 
1 .8u 
1.90 
2.00 
2.10 
2.20 

2.30 

2.40 

2.50 
2.60 
2.80 
3.00 
3.20 
3  .40 
3.6P 
3.80 
4.00 


Table  2 

FIELD  CALCULATIONS  F  CR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  D  IP  CL  t 


H  -  0.50 

K  = 

2.u  Z 

=  0.0 

B/H  =  0.50 

P 

PHASc(P) 

u 

PHASEU) 

P/Q  PHASE (P/O) 

IN  JEGREES 

IN  DEGREES 

IN  DEGREES 

0 . c00+)uu 

0.00 

9.751-001 

-9.39 

0,000+ fUb 

9.39 

2.973-902 

-6.39 

9.739-0 1, 1 

-9.39 

3. 052-002 

3.01 

5.92  8-0  02 

-6.39 

9.704-001 

-9.41 

6.1C9-002 

3. C  2 

8. 847-002 

-6.41 

9.645-ilOl 

-9.44 

9. 173-002 

3.03 

1.171-dtl 

-6.43 

9.563-C01 

-9.48 

1.225-001 

3.05 

1.451-001 

-6.45 

9. 459- CO  1 

-9.53 

1.534-001 

3.C8 

2. 110-001 

-6.53 

9. 108-001 

-9.71 

2.317-001 

3.18 

2.696-001 

-6.65 

8. 6*4-001 

-9.97 

3. 12C-001 

3.32 

3.194-001 

-6.80 

8. 086—001 

-10  .3  i 

3.949*001 

3.51 

3.594-JOi 

-6.93 

7.467-001 

-10  .73 

4.813-001 

3.75 

3.894-001 

-7.2) 

6 , 806-001 

-11.25 

5.  722-001 

4,0  5 

4.  09  7-001 

-7.45 

6.128-001 

-11.87 

6, 686-001 

4.42 

4. 343-001 

-8.05 

4.8U4-001 

-13.48 

8. 831-i.Oi 

5.43 

4. llb-)dl 

-8.79 

3.615-001 

-15.69 

1.139+000 

6.91 

3.981-001 

-9.21 

3.  091-001 

-17.1, 

1. 288+uOU 

7.90 

3.814-301 

-9.66 

2.620-001 

-18.77 

1.456+000 

9.11 

3.624-301 

-10.15 

2.201-C01 

-2G.74 

1.647+COli 

10.59 

3.420-001 

-10.63 

1. 832-001 

-23  .11 

1  • 866+00G 

12.43 

3-.  209-301 

-11.24 

1.513-001 

-25.97 

2.122+000 

14.73 

2. 997-001 

-11.84 

1.238-001 

-29.47 

2.421+000 

17.63 

2.788-001 

-12.47 

1.  CL5-001 

-33  .79 

2. 775+C00 

21.32 

2.585-001 

-  13.14 

8. 1G4-002 

-39.21 

3.190+000 

26 .  L>  7 

2.391-001 

-13.84 

6.514-002 

-46.05 

3.670+000 

32.21 

2.206-301 

-14.59 

5,255-002 

-54.68 

4.198+000 

40.10 

2. 033-001 

-15.36 

4. 3b  8-002 

-65.37 

4. 718+bOO 

50.  CO 

1.873-301 

-16.13 

3.653-002 

-77  .95 

5.120+000 

61.80 

1.719-  101 

-17. 0* 

3.257-002 

-91 .68 

5. 27 8+ COO 

74.64 

1.579-301 

-17.93 

3.069-002 

-105  .0  8 

5. 145+  COO 

87.15 

1. 450-001 

-18.86 

J.  023-002 

-116.93 

4.797+000 

98.12 

1.331-001 

-19.83 

3.C57-002 

-126.85 

4.  35 5+ COG 

107.0  3 

1.222-001 

-20.84 

3 . 126- CO  2 

-134.7* 

3.911  +  f  Ot 

113.96 

1. 122-301 

-21.83 

3.200-002 

-141.14 

3.507+000 

119.26 

9.471-UL2 

-04.09 

37314-002 

-150.42 

2 . 85  7+  0  0  L 

126.32 

3. 00 3-002 

-26.47 

3. 357-02 

-156.82 

2 • 386+00  u 

130.35 

6. 788-J'J2 

-29. OJ 

3 , oo  a- u  0  2 

-161.54 

2. 03  8  +  00  u 

132.54 

5.772-002 

-31.70 

3.253-002 

-165.25 

1.775+ COO 

133.55 

4. 92  6- 0  u2 

-34.56 

3. 138-002 

-168.3  , 

1.570+000 

133.74 

4.219-302 

-37.59 

3.CLC-002 

-170.9  3 

1.40fe*Oi'0 

133.34 

3 , bZ  9- 3  02 

-•♦0.78 

2 , 849-OC  2 

-173. 2o 

1.274+000 

132.48 

3.  13  5-002 

-44.13 

2.692-002 

-175.39 

1.164+CQC 

131.26 

2.720-3C2 

-47.64 

2,535-602 

-177.36 

1. 073  +  C0D 

129.73 

2.372-302 

-51.23 

2.381-002 

-179.24 

9.963-001 

127.94 

2. U79-JU2 

-55.03 

2.232-002 

178.97 

9. 31  4- 'JO  1 

-234.i  b 

1.621-302 

-63.05 

1.954-002 

175.54 

8.297-001 

-238.59 

1.292-002 

-71.39 

1.7C7-C02 

172.24 

7.569-iOl 

-243.63 

1. 053-002 

-79.95 

1.491-O02 

169.01 

7.  061-UC1 

-248.95 

8.763-UJ3 

-38.53 

1 • 3u  3-00  2 

165 .81 

6.724-001 

-254.34 

7. 442-303 

-96.98 

1. 141-CU2 

162.62 

6.  522-001 

-259.61 

6.  433 **  )il3 

-1  )5.15 

1  .  Li  j  1-C  0  2 

159.44 

6.  42 7- CO  1 

-264.59 

5. 645-0b3 

-112.93 

8.  798-Lb  S 

156.25 

6.417-101 

-269.19 
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Table  2 

FIELD  CALCULATIONS  FCfv  A  SURIED  “AgNlTIC  DIPOLE 

VERTICAL  OIPCLE 


O 

• 

H 

II 

X 

K  = 

2 .  V  Z 

-  0 . 0 

6/ H  -  0»6g 

D 

p 

PHASE (P) 

C 

PHASE  ( u) 

P/Q  PHASfc(P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DECREES 

0.00 

0.  000  +  000 

0.00 

8.551-001 

-30.52 

Q.OOt+iuu 

30.52 

0.02 

2.782-302 

-23.13 

8.539-001 

-30.54 

3c258-CC2 

7  .41 

0.04 

9.947-002 

-23.16 

8.506-001 

-30  .59 

6.522-002 

7.43 

0.06 

8.277-002 

-23.23 

8.450-001 

-30.67 

9.796-002 

7.47 

0.08 

1.C96-JG1 

-23.26 

8.372-001 

-30.75 

1.30 9-001 

7.53 

0.10 

1.397-001 

-23.34 

8.274-001 

-30.94 

1. 640-001 

7.60 

0.19 

1.971-J01 

-23.62 

7 • 942“ 00 1 

-31  .4  7 

2.461-001 

7.65 

0.20 

2. 514-001 

-24.01 

7.5L4-0C1 

-32.22 

3. 350-001 

8.21 

0.29 

2. 971-001 

-24.53 

6.982-00 1 

-33  .21 

4.255-G01 

6.70 

0.30 

3.334-301 

-25.11 

6.400-001 

-34.44 

5.209-001 

9.33 

0.39 

3.601-001 

-25.82 

5.784-001 

-35.9b 

6.225-C01 

10.13 

0.40 

3.774-001 

-26.65 

5.156-001 

-37.75 

7.320-001 

11.13 

0  .9  G 

3.873-001 

-28.62 

3.944-001 

-42.51 

9 • 82 1- l  0 1 

13.88 

0.60 

3.719-301 

-31.02 

2.881-G01 

-49.12 

1.29C+C0L 

16 .10 

0.69 

3.970-001 

-32.38 

2.426-001 

-53.38 

1. 472*000 

21. 0  b 

0.70 

3.396-301 

-33.85 

2.026-001 

-58.46 

1.677*000 

24.61 

0.79 

3.203-301 

-35.42 

1.683-001 

-64.53 

1.904*000 

29.11 

0.80 

2.999-001 

-37.09 

1.395-001 

-71.78 

2.149+00CT 

34.69 

0.89 

2.790-001 

-38.83 

1.162-001 

-80.38 

2.40G+000 

41.50 

0.90 

2.582-001 

-40.77 

9.  810-002 

-90.36 

2.632*000 

49.61 

0.99 

2.379-001 

-42.76 

8.475-002 

-101.57 

2.607*000 

58.81 

1.00 

2.184-001 

-44.86 

7.559-002 

-113.47 

2.890*000 

68.60 

1.09 

1.999-301 

-47.07 

6.981-002 

-125  .31 

2  •  864  +  00  U 

78.24 

1.10 

1.825-301 

-49.39 

6.649-CC  2 

-136.4: 

2.745+COO 

87  .02 

1.19 

1.663-001 

-91.81 

6.474-002 

-146.32 

2.569+C0G 

94.51 

1.20 

1. 513-301 

-54.35 

6. 38 5-GO  2 

-154.94 

2.370+C0C 

100.60 

1.29 

1. 375-0 Cl 

-56.93 

6.333-C02 

-162.36 

2.172*001 

105.37 

1.30 

1.249-001 

-59*74 

6. 266-002 

-168.7a 

1. 987*0 0U 

109. CO 

1.39 

1.134-J01 

-62.61 

6.227-002 

-174. 3J 

1. 821+000 

111.69 

1.40 

1.G3C-001 

-65.53 

6.149-002 

-179.18 

1.674+OOC 

113.60 

1.49 

9. 39  0-302 

-68.67 

6.149-002 

176.46 

1.546*:0C 

-2  45.13 

1.90 

8.495-002 

-71.87 

5.92  8-  01)2 

172.52 

1.433+U0U 

-244, 

1.60 

7»Li3i.  -  J02 

-78.59 

5  •  631-0  0  2 

165.57 

1.248+300 

-244 

1.70 

5.949-302 

-85. 70 

5.283-G02 

159.53 

1. 107+C0C 

-245.20 

1.80 

4.9ut-uG2 

-33.18 

4.9l 8-002 

154. 0v 

9. 98  4- oil  1 

-247.19 

1.90 

4.140-302 

-1 33.97 

4.524-002 

148  .9  it 

9.152"  i'01 

-249.87 

2.00 

3.533-302 

-138.97 

4.14u-LL’2 

144. 1-3 

8.523-101 

-263.  5 

2.10 

3. *47-002 

-117.09 

3.782-002 

139.47 

8.058-201 

-256.56 

c.  20 

2.657-302 

-125.22 

3.438-002 

135.01 

7. 729-001 

-2  60.2  3 

2.30 

2.341-302 

-133.27 

3.1;L?-CG2 

130.67 

7.51 1-G01 

-263.94 

2  .4  U 

2.U84-0::? 

-141.14 

2 . 6c  u  -  0  0  2 

126.41 

7.387-001 

-267  .55 

2.9  0 

1.871-002 

-148.76 

2.549-002 

122.23 

7.340-001 

-270.99 

2.60 

1.692-102 

-156.03 

2.31  1-C02 

118.11 

7.356-001 

-274.20 

2.80 

1. 409-002 

-169.76 

1.871-CC2 

llO.Oi 

7. 533-001 

-2  79.77 

3.00 

1 .193-002 

177.83 

1 . 52 J-n02 

102.0b 

7.849-0J1 

75.63 

3.20 

1. J19-3&2 

1 36.72 

1 . 23 -4-00 2 

94.23 

8.255-001 

72.48 

3.4  j 

8.  748-303 

156.57 

1. 003-002 

86.52 

8. 721-001 

70.:  5 

3.60 

7.526-003 

147.28 

8. 159-003 

78.91 

9.224-i 01 

68.37 

3.80 

6.480- 003 

138.71 

6 . 64 3-CC  3 

71.4 

9. 76 4-Cu  1 

b?  .31 

4  .00 

5. 5/ 3- J 03 

130.73 

5.415-003 

63. 9; 

1.03 G*no. 

66.75 
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Table  2 

(- 1  EL  0  CALC  JLATI0N5  FOR  A  BURIED  MAGNETIC  OIPOLt 
VERTICAL  DIPOLE 


H  =  2.00 

K  = 

2.0  Z 

=  O.J 

B/H  =  0  •  5u 

0 

P 

PHASE(P) 

Q 

PHASE  (Q) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

J.0  0 

U . UCQ+OOQ 

0.0  0 

5.C94-001 

-83.74 

0.000+000 

63.74 

0.02 

1.340-002 

-71.14 

5 .  C86-001 

-83.7  3 

3.814-002 

12.65 

0.04 

3.865-002 

-71.21 

5.061-001 

-83.9^' 

7.637-C02 

12.69 

0.06 

S. 763-002 

-71.:  2 

5.02J-001 

-84.10 

1.148-001 

12.78 

0.08 

7.619-002 

-71.49 

4.963-001 

-84.38 

1.535-GGi 

12.89 

0.10 

9.422-302 

-71.70 

4.891-001 

-84.74 

1.926-001 

13.04 

0.15 

1.362-001 

-72.43 

4.649-001 

-86.00 

'.920-001 

13.57 

0.20 

i. 724-001 

-73.45 

4.333-001 

-87.8  j 

3.979-001 

14.35 

0  .25 

2. 019-001 

-74.76 

3  .961-GC1 

-90.18 

5.  098-001 

15.42 

0.30 

2.241-001 

-76.35 

3.553-001 

-93.19 

6.307-001 

16.84 

0.35 

2.388-001 

-78.23 

3.129-001 

-96.91 

7.632-001 

18.69 

0.40 

2.465-001 

-80.38 

2.709-001 

-101.45 

9.101-001 

21. 08 

0.50 

2.44U-001 

-85.51 

1.941-001 

-113.63 

1.257+U00 

28.12 

0.60 

2.241-001 

-91.72 

1.342-001 

-131.33 

1.670+000 

39.60 

0.65 

2.102-001 

-95.23 

1.121-001 

-142.73 

1.675+000 

47.50 

0.70 

1.949-001 

-99.01 

9.552-002 

-155.77 

2 • 04 1+00 C 

56.76 

0.75 

1.789-001 

-133.06 

8.400-U02 

-169.91 

2.130+000 

66.65 

0.80 

1.629-001 

-137.38 

7.671-002 

175.78 

2  •  12 3  + GOO 

-283 .IB 

0.85 

1.472-001 

-111.98 

7.247-002 

162 .22 

2.031+000 

-274.20 

0.90 

1.322-001 

-116.85 

7.006-002 

149.99 

1.887+000 

-266.85 

0.95 

1.182-001 

-122.01 

6.852-002 

139.24 

1.725+000 

-261.26 

1.00 

1.053-001 

-127.45 

6.721-002 

129.64 

1.567+000 

*257.2  9 

1.05 

9.362-002 

-133.17 

6.576-002 

121.55 

1.424+000 

-254.72 

i.iO 

8.309-002 

-139.16 

6. 401-002 

114.14 

1.298+000 

-253.30 

1  .15 

7. 372-002 

-145.42 

6.193-002 

107.41 

1.190+000 

-252.83 

1.20 

6.546-002 

-151.94 

5.953-002 

101.21 

1 .100  +  000 

-253  .14 

1.25 

5.823-002 

-158.68 

5.687-002 

95.41 

1.024+000 

-254.09 

1.30 

5.194-002 

-165.61 

5.403-002 

89.93 

9. 613-C01 

-255.55 

1.35 

4.649-002 

-172.71 

5.106-002 

84. 7o 

9.105-001 

-257.41 

1.40 

4.178-002 

-179.91 

4.803-002 

79.68 

8.699-001 

-2  59  .59 

1.45 

3. 772-002 

172.83 

4.H99-002 

74.81 

8.384-001 

96.02 

1.50 

3.423-002 

165.57 

4.200-002 

70.  L8 

8.15C-U01 

95.49 

1.60 

2.856-002 

151.26 

3.62^-002 

60  .9  ' 

7 .686-001 

90.32 

1.70 

2.42  6-002 

137.51 

3.097-002 

52.  11 

7.842-001 

65  .4  0 

1.80 

2.1)90-002 

124.56 

2.624-002 

43.53 

7. 965-001 

61.0  3 

1.90 

1.815-002 

112.52 

2.210-002 

35.15 

8. 213-C01 

77.36 

2  .00 

1.584-302 

101.37 

1. 85  2-0  02 

26.94 

8.554-001 

74.42 

2.10 

1. 385-302 

91.06 

1.545-002 

18.88 

8.964-C01 

72.18 

2.20 

1.211-002 

61.51 

1.285-002 

10.96 

9.42  5-001 

70.55 

2.30 

1.C58-002 

72.64 

1.066-002 

3.1b 

9.924-001 

69.48 

2.40 

9.217-003 

54.36 

8.616-003 

-4.51 

1 . 045+00  u 

68  .87 

2.50 

6.015-003 

56.62 

7.280-033 

- 12 • 3b 

l.ioi+cou 

66.68 

2.60 

6.952-303 

‘♦3. 37 

6.  i'  u-uO  3 

-19.49 

1.159+000 

68  .85 

2.60 

5.189-003 

36.13 

4.056-003 

-  34 . 0  J 

1.279+OOt 

70.13 

3.00 

3.836-303 

24.44 

2.725-003 

-  48 .06 

1.408+00G 

72.50 

3.20 

2.609-003 

14.17 

1.819-003 

-61.67 

1.545+000 

75.8  4 

3.40 

2.040-303 

5.31 

1.204-003 

-  74 .8o 

1.695+OOu 

80.17 

3.65 

1. 471-003 

-2.11 

7.892-P04 

-87.65 

1.864+000 

85.54 

3.80 

1.055-003 

-7.95 

5.106-004 

-100.08 

2. 966+00 Q 

92.13 

4.00 

7.542-004 

-12.04 

3.246-004 

-112.21 

2.324+PUU 

100.16 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPCLt 
VERTICAL  DIPOLE 


H  =  J.50 

K  r 

5.0  Z 

=  0.3 

8/H  =  0.5U 

0 

P 

PHASE<P> 

Cl 

PHASE  <a> 

P/Q  PHASEtP/O) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

o.uuu+ouu 

0.0J 

8.217-001 

-34  .9 j 

U.UUG+Udu 

34.90 

0.02 

2.704-302 

-27.33 

8.206-001 

-34.92 

3.295-002 

7.59 

0.04 

5.392-002 

-27.36 

8.173-001 

-34.97 

6.597-002 

7.61 

O'.  06 

8*045-002 

-27.41 

6.  116-00 1 

-35.06 

9.909-002 

7.65 

0.06 

1.065-001 

-27.48 

8.043-001 

-35.18 

1.324-001 

7.70 

TT.Iff 

"1.318-001 

-27.56 

7.946-001 

-35.34 

1 .65  9-0  01 

7.78 

0.15 

1.914-001 

-27.67 

7.622-001 

-35. 9J 

2.511-001 

6.03 

0.20 

2.440-001 

-26.30 

7.194-001 

-36.7  J 

3.392-001 

6.40 

0.25 

2.661-001 

-26.84 

6.663-001 

-37.74 

4. 31 1- CO  1 

8.90 

0.30 

3.230-001 

-29.51 

6.116-001 

-39.05 

5.262-001 

9.54 

0.35 

3.465-001 

-30.29 

5.515-001 

-40.65 

6.319-001 

10.36 

TJ.40 

3.648-001 

-31.19 

4.903-001 

-42.57 

7.439-001 

11.37 

0.50 

3. 731-001 

-33.34 

3.726-001 

-47.54 

1  •  001+00  u 

14.20 

0  .60 

3.565-001 

-35.93 

2.698-001 

-54.43 

1.3214000 

18.55 

0.65 

3.418-001 

-•17.:.  6 

2. 259-001 

-58.95 

1. 513+000 

21.57 

o.ro 

3.243-001 

-38.95 

1.876-001 

-64 .29 

1.729+000 

25.34 

0.75 

3.051-001 

-40.62 

1.548-001 

-70.70 

1.970+000 

30.06 

0.60 

r.  848-001 

-42.40 

1.276-001 

-78.39 

2.232+000 

-36.00 

0.85 

2.642-001 

-44.27 

1.  C57-001 

-67.54 

2.499+000 

43.27 

0.*3 

2.437-001 

-46.26 

6.690-002 

-98.20 

2. 741+uUO 

51.95 

0.95 

2. 23  8“ 3  01 

-48.34 

7.679-002 

-110.11 

2.914+000 

61.77 

1.00 

2.047-001 

-50.53 

6.674-002 

-122.63 

2.978+000 

72.11 

1.05 

1.667-001 

-52.81 

6.368-002 

-134.92 

2.922+000 

62.11 

1.10 

1.698-001 

-55.23 

6.125-002 

-146.23 

2.772+000 

9i  .03 

1.15 

1.541-001 

-57.69 

5.996-002 

-156.19 

2.569+OCC 

98.49 

1.2C 

1.396-001 

-60.29 

5.933-002 

-164.74 

2.35  2+00  L 

104.45 

1.25 

1.263-001 

-62.99 

5.891-002 

-172.03 

2. 143+COu 

1C9.05 

1.30 

1.141-001 

-65.79 

5.846-002 

-178.29 

1.952+000 

112.50 

1.35 

1 • 131-001 

-66.69 

5.763-002 

176.28 

1.783+fOO 

-2  **4 .9  7 

1.40 

— T.  313-0  02 

-71.71 

5.697-002 

171.51 

1.635+000 

-243.21 

1.45 

6.411-002 

-74.82 

5.568-002 

167.25 

1.505+000 

-2  42.C7 

1.50 

7.600-002 

-76.04 

5.456-002 

163.40 

1.392+C0B 

-241.44 

1.60 

6.216-002 

-34.79 

5.146-002 

156.61 

1.208+000 

-241.40 

1.70 

5.107-002 

-91.94 

4.786-002 

150.67 

1.067+000 

-242.62 

1.60 

4.223-002 

-  39.46 

4.410-002 

145.33 

9.575-CQ1 

-244. 7C. 

1.90 

3.521-002 

-107.29 

4.U3U-U02 

140  .39 

8.736-001 

-247.68 

2.00 

2.964-002 

-115.36 

3.660-002 

135.76 

8.097-001 

-251.12 

2.10 

2.522-002 

-123.56 

3.3C9-002 

131.37 

7.621-001 

-254.93 

2.20 

2.171-002 

-131.60 

2.961-002 

127.15 

7.281-tOl 

-258.96 

2.30 

1.690-302 

-139.96 

2.679-002 

123.09 

7.053-001 

*263.05 

2.40 

1.663-302 

-l*?. 93 

2.41 3-002 

119.1u 

6.92C-C01 

-2 67 .09 

2.50 

1. 478-302 

-155.63 

2. 152-002 

115.33 

6.867-001 

-270.96 

2.60 

1.325-002 

-162.99 

1.926-002 

111.60 

6. 878-fOl 

-274.60 

2.60 

1. i86-3Q2 

-176.59 

1.54C-002 

104.4  - 

7.052-001 

-281. UO 

3.00 

9.076-JU3 

171.3b 

1.231-002 

97.51 

7.372-001 

73.84 

3.20 

7.671-003 

150.7] 

9.652-003 

90.69 

7. 766-001 

69.61 

3.40 

6.524-003 

151.27 

7.  895-003 

64.5  2 

6.263-001 

66.75 

3.60 

5.569-003 

142.66 

6.341-QG3 

76.4  1 

S.782-C31 

64.48 

3.60 

4.764-003 

135.35 

5. 1U6-003 

72.52 

9. 33  0-uu  1 

62.63 

4.00 

4. 360-033 

126.55 

4.  123-003 

66  ■  85 

9.  397-001 

61.69 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIEO  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  1.00 

K  = 

5.0  Z 

-  0.0 

B/H  =  0.50 

n 

P 

PHASE (P) 

a 

PHASE(O) 

P/Q  PHASE  <P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

G.uGG+OUO 

0.00 

4.456-001 

-91.67 

0. OQO+l’Gu 

91.67 

0.02 

1.716-002 

-80.05 

4.446-001 

-91 .71 

3.858-302 

11.64 

0.04 

j. 415-002 

-8  U  .14 

4.426-001 

-91.82 

7.726-002 

11.66 

0.06 

5.057-002 

-AG. 25 

4.388-001 

-92 .01 

1.161-001 

11.76 

0.06 

6.737-002 

-80  .42 

4.337-001 

-92.28 

1.553-001 

11.66 

0.10 

8.327-002 

-60.63 

4.271-001 

-92.62 

1, 950- CO  1 

12. CO 

0  .15 

1.202-001 

-81.35 

4.052-001 

-93.64 

2 • 965- uO 1 

12.46 

0.20 

1.516-001 

-A2.38 

3.765-001 

-95.56 

4.  033-001 

13.19 

0.25 

1.773-001 

-33.68 

3.428-001 

-97.84 

5.17  4-001 

14.16 

0.30 

1.  562-001 

-65.26 

3.059-001 

-100.72 

6.413-C01 

15.46 

0.35 

2.063-001 

-87.11 

2.677-001 

-104.26 

7.782-uOl 

17.16 

0.4'ff 

2.141-J01 

-39.22 

2.296-001 

-108.59 

9. 316-00 1 

19.37  ' 

0 . 5  G 

2. 057-001 

-34.21 

1.6C8-GC1 

-120.2* 

1.304+000 

25.99 

0.60 

1.501-001 

-1)0.17 

1.069-001 

-137.4  5 

1.778+000 

37.25 

0.65 

1.77  C-Ool 

-1G3.51 

8.702-002 

-148.9* 

2.034+000 

45.40 

0.7  0 

1.628-001 

-1J7.06 

7.205-002 

-162.45 

2. 259+EOC 

55.38 

0.75 

1.461-001 

-110.85 

6.177-002 

-1 77.6 j 

2.397+000 

66.75 

0.60 

i. 334-001 

-114.86 

5.547-002 

166.74 

2.406+000 

-261.60 

0.65 

1.153-001 

-119.09 

5 .20 6-002 

151. 9J 

2. 29 2+ COO 

-270.98 

0.50 

1.055-001 

-123.55 

5.035-002 

138.72 

2 . 104+00C 

-262.26 

0.55 

5.350-002 

-128.23 

4.939-002 

127.42 

1.693+000 

-255.65 

1.00 

8.213-002 

-133.15 

4.657-002 

117.81 

1.691+000 

-250.96 

1.05 

7.167-002 

-1 58.33 

4.757-002 

109.56 

1.511+000 

-247.86 

1.10 

6.271-302 

-143.71 

4.628-002 

102.36 

1.355+00  C 

-246.05 

1.15 

5. 461-302 

-149.34 

4.466-002 

95.96 

1. 223+GOo 

-245.29 

1.20 

4. 75Z-002 

-155.22 

4.276-002 

90  .16 

1. 111+000 

-245.39 

1.25 

4. 136-902 

-131.34 

4.065-002 

84.60 

1. 017+000 

-246.22 

1.30 

3.603-002 

-167.69 

3.638-002 

79.97 

9.369-P01 

-247.65 

1.35 

3.147-002 

-174.24 

3.603-002 

75.36 

8.735-001 

-249. 6G 

1.40 

2.757-302 

179.02 

3.365-002 

71.02 

6. 196-001 

106.00 

1 .45 

2 . 426- G  02 

172.15 

3.126-002 

66.89 

7. 758-C01 

105.25 

1.50 

2. 146-G t 2 

165.16 

2. 896-002 

62.96 

7.41C-C01 

1C  2. 2 2 

1  ,60 

1.708-002 

151.22 

2.459-002 

55  .53 

6.947-001 

95.65 

1.70 

1. 353-902 

137.65 

2»  C66-0G2 

48.79 

6.742-001 

88. 9G 

1.60 

1. 161-302 

124.69 

1.723-002 

42.41 

6.739-001 

82.48 

1.50 

5.855-003 

113.23 

1.43G-C02 

36.50 

6. 691-001 

76.73 

2.00 

8.468- J03 

1)2.79 

1.163-002 

31.01 

7 . 159-001 

71.78 

2.10 

7.336-003 

93.55 

9.766-003 

25.89 

7.512-001 

67.66 

2.20 

6.365-003 

65.41 

8.C60-0Q3 

21.14 

7.927-U1 

64.28 

2.30 

5.583-003 

73.27 

6.657-003 

16.72 

8.387-f01 

61.55 

2.40 

4. 853-303 

71.99 

5.  50  7- GO  3 

12.61 

8.879-001 

59.36 

2.50 

4.251-003 

56.45 

4.567-003 

8.79 

9.394-001 

57.66 

2.60 

3. 771-G03 

61.56 

3 • 80  L-0  0  3 

5.22 

9.926-101 

6b  .33 

2.60 

2.531-003 

5  3  .34 

2.659-003 

-1.27 

1 , 10  2  +  00  u 

54  .6  U 

3.00 

2.257-3*3 

96.71 

1.69Z-0G3 

-7.11 

1.214+000 

53.82 

3.20 

1.618-003 

41.21 

1.369-00  3 

-12.56 

1 ,32  8+OOU 

53.77 

3  .40 

1. 451-Uuo 

36. 5J 

1.0*6-00 3 

-17.8* 

1. 443+ COL 

54. 3C. 

3.60 

1. 169-303 

32.34 

7.489-004 

-22.96 

1.561+000 

55.29 

3.80 

9.462-3; 4 

i  8 .57 

5.643-t04 

-28.11 

1 .  b8  i  ♦  j  0 1, 

56 .69 

4.00 

7. 740-004 

25.12 

4  •  292 -G  G  4 

-33.29 

1.804+001 

58.41 
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Table  2 

FIFLO  CALCULATIONS  FOR  A  BURIEO  MAGNETIC  DIPOLE 
VERTICAL  OlPOLfc 


H  =  2  •  u  0 

K  = 

5.0  Z 

-  0  .  t! 

B/H  =  u.5c 

0 

P 

PHASE(P) 

Q 

PHASE  (Q) 

P/Q  PHASE (P/O) 

IN  DEGREES 

IN  OEGREES 

IN  OEGREES 

0.00 

0. 000+030 

0.03 

8. 654-002 

148.53 

0.  00  0  +  8 3 1 

-148.53 

0.02 

4.108-003 

162*67 

8.634-002 

148  .48 

4.758-002 

14.21 

0.04 

8. 173-003 

162.54 

8.571-002 

148.25 

9. 535-002 

14.29 

0  .06 

1.216-J02 

152.31 

8.469-002 

147.89 

1.435-001 

14.42 

0.06 

1.602-302 

161.99 

8.327-002 

147.39 

1.923-001 

14.60 

0.1G 

1. 972-002 

161.59 

8.  148-002 

146.75 

2.419-C01 

14.64 

0.15 

2. 805-002 

160.17 

7.558-002 

144.47 

3.711-001 

15.70 

0.20 

3.476-002 

158.21 

6.803-002 

141.23 

5.109-001 

17.01 

0.25 

3.959-002 

155.70 

5.943-002 

136.82 

6.661-001 

18.89 

0.30 

4.248-002 

152.63 

5.042-002 

131.16 

8*  426-COl 

21.52 

0.35 

4.  354-302 

149.15 

4.159-002 

123.97 

1. 047+000 

25.18 

0.40 

4.298-002 

145.13 

3.345-002 

114.85 

1  •  285  +  COtl 

30.28 

0.50 

3.829-002 

135.68 

2. 083-002 

88.71 

1*  839+COu 

46.97 

0  .60 

3.106-002 

124.44 

1.431-002 

51.36 

2, 172+GUU 

73.09 

0.65 

2. 725-302 

118.16 

1.301-002 

31.86 

2.094+000 

86.31 

0.70 

2.353-002 

111.45 

1.241-002 

14.51 

1.896+000 

96.94 

0.75 

2. 008-002 

134.29 

1.207-002 

-0.0  8 

1.663+000 

104.37 

0.80 

1.696-302 

96.67 

1.173-002 

-12.23 

1. 446+000 

108.90 

0.85 

1.422-302 

36.59 

1. 127-002 

-22.53 

1.261+OUO 

111.12 

0.90 

1. 187-002 

80.05 

1. 069-002 

-31.45 

1. 110+CQ0 

ill  .50 

0.95 

9.893-003 

71.06 

9.  991-003 

-39.37 

9*  901-001 

110.43 

1.00 

8.260-303 

61.66 

9.223-003 

-46.52 

8. 95 7- CO  1 

108.18 

1.05 

6.932-0U3 

51.94 

8.419-003 

-53.08 

8.233-001 

1C5.L2 

1.10 

5. 862-303 

42.01 

7.614-003 

-59.15 

7.700-001 

101.16 

1.15 

5.  (.’06-003 

32.04 

6.832-003 

-64.82 

7.330-001 

96.86 

1.20 

4.  32  7-  Q 03 

22.19 

6.092-003 

-70.14 

7. 102-001 

92.33 

1.25 

3.782-003 

12.65 

5 • 40  5-00  3 

-75.1b 

6. 997-P01 

87.81 

1.30 

3.341-003 

3.56 

4'-  777-003 

-79.91 

6.994-001 

83.47 

1.35 

2.979-003 

-4.98 

4.219-003 

-84  .42 

7.Q77-CQ1 

79.44 

1.40 

2.676-003 

-12.92 

3. 702-003 

-88.72 

7.230-001 

75.80 

1.45 

2. 419-0U3 

-23.24 

3.251-003 

-92.83 

7.441-001 

72.5  9 

1.50 

2.196-003 

-26.96 

2. 853-003 

-96.78 

7.697-001 

69.81 

1.60 

1.826-003 

-38.79 

2.197-003 

-104.25 

8. 314-001 

65.46 

1.70 

1.530-003 

-48.80 

1.695-003 

-111  .28 

9.026-001 

62.49 

1.80 

1.286-003 

-57.39 

1.312-003 

-118,02 

9.801-001 

60.62 

1.90 

1. 084-303 

-54.91 

1.023-0)3 

-124.54 

1.062+C0O 

59.63 

2.00 

9.142-3J4 

-71.59 

7. 97u-004 

-130.93 

1.147+uQl 

59.34 

2.10 

7.720-304 

-77.63 

6.252-CC4 

-137.23 

1 . 235+00  0 

59.60 

2  .2  0 

6. 524- Ju4 

-33.14 

4 . 92  4-0  04 

-143.47 

1 . 325+  0  C 

60.33 

2.30 

5 .516-30 4 

-98,23 

3. 892-004 

-149.68 

1.417+000 

61.45 

2.40 

4. 666-004 

-92.95 

3.  C8t>-004 

-155. 8o 

1. 512+000 

62.91 

2.50 

3.948-004 

-37.35 

2. 454-0C4 

-162.02 

1. 609+CiOi 

64.67 

2  .60 

3. 343-004 

-1J1 .45 

1. 957-004 

-168  ,lo 

1.708+000 

b6  •  7  u 

2.80 

2.398-004 

-118.84 

1.251-C04 

179.61 

1*  917+000 

-288.45 

3.00 

1.723-004 

-115.16 

6.  C4u-l 05 

167,44 

2 • 14  3*0  0  0 

-282.60 

3.20 

1.  24L‘-004 

-120.42 

5. 1B1-J05 

155.31 

2. 394+0  0 0 

-2 75.73 

3.40 

8. 951-305 

-124.54 

3.335-005 

143.2 J 

2  •  68  4  + 1>  i)  0 

-267.74 

3.60 

6.491-105 

-127.44 

2.  138-005 

131.16 

3  •  036  +  30  C 

-258.51 

3.80 

4.743-305 

-129.03 

1.369-005 

118  .81 

3. 491+000 

-247.80 

4.00 

3.508-305 

-125.18 

8.515-006 

106*27 

4.120+000 

-235.45 

34 


D 

0.00 
0.02 
0.04 
0.06 
0.06 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.50 
C.60 
0.65 
0.70 
0.75 
0.60 
0.65 
0  .9  0 
0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.35 
1.40 
1 .45 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2 .4  U 
2.53 
2.60 
2.80 
3.00 
3.20 
3. 40 
3.60 
3.80 
4.0U 


Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  dipole 
VERTICAL  DIPOLE 


H  =  0.50  K  = 

p  PHASE (P) 
IN  DEGREES 
U.UOu+JuG  0.00 

2, 982*302  -4.67 

5.947-002  -4.67 

8.876-002  -4.68 

1.175-3G1  -4.70 

1. 456-001  -4.71 

2.117-001  -4.78 

2.706-001  -4.86 

3.205-001  -4.97 

3.607-001  -5.11 

3.909-001  -5.26 

4.114-001  -5.46 

4.262-001  -5.92 

4.137-001  -6.48 

4.  uQ 3-001  “6.80 

3.836-001  -7.15 

3.647-001  -7.52 

3.444-001  -7.93 

3.233-001  -8.36 

3. 021-001  -8.82 
2,812-001  -9.31 

2.609-301  -9.83 

2.414-001  -10.37 

2.229-001  -10.95 

2,  f'55-001  -11.56 

1.893-001  -12.23 

1.741-001  -12.86 

1.601-001  -13.56 

1.471-301  -14.33 

1.352-001  -15.06 

1.242-001  -15.86 

1,141-001  -16.68 


9.647-0J2 

-18.44 

8.170-002 

-20.33 

6.936-002 

-22.36 

5.907-002 

-24.53 

5.046-002 

•26.84 

4.326-002 

-29.29 

3.723-002 

-31.89 

3.216-002 

-  34.63 

2. 790-342 

-37.52 

2.430-332 

-40.55 

2.126-002 

-43.71 

1.649-002 

-50.44 

1.303-002 

-57.64 

1.049-002 

-65.21 

8.623-003 

-73.01 

7.224-003 

-30.90 

6.165-003 

-38.73 

5 » 35  0  -  U  i/3 

- J6.33 

2,0  2  =  0.0 


PHASE(Q) 
IN  OEGRtES 


9.83U-U01 

-7  .05 

9.818-001 

-7.06 

9.783-001 

-7  .07 

9.723-001 

-7.09 

9.641-001 

-7  .12 

9.537-001 

-7.16 

9. 185-001 

-7.30 

8.  7t  o-OOl 

-7.50 

8.162-001 

-7.77 

7.539-001 

— 8 . 1  »> 

6. 076-001 

-8.50 

6.196-001 

-8.99 

4.865-001 

-10.25 

3.669-001 

-11.99 

3.142-001 

-13.10 

2.666-001 

-14.42 

2.243-001  -15.98 

1.870-001  -17.84 

1.545-001  -20.10 

1.264-001  -22.87 

1.025-001  -26.31 

8.228-002  -30.65 

6.552-002  -36.22 

5.192-002  -43.44 

4. 129-GC2  -52.83 

3.351-002  -64.77 

2.B43-0C2  -79.03 

2.575-002  -94.28 

2.491-002  -108.58 
2.522-002  -120  .6  0 
2.667-002  -130. lJ 
2.703-002  -137.46 
2,881-002  -147.69 
2.978-002  -154.32 
3.00u-002  -158.98 
2.962-002  -162.48 
2.883-002  -165.27 
2.776-002  -167.60 
2.652-002  -169.62 
2.519-002  -171  .43 
2.382-002  -173.09 
2.246-002  -174.64 

2.113- 002  -176.12 

1.863-002  -178.93 
1.638-002  178.38 

1.439-002  175.73 

1.266-002  173.11 

1.114- 002  170.48 

9.830-003  167.84 

8.689-003  165  .18 


B/H  =  0.25 

P/Q  PHASEtP/Q) 
IN  OEGREES 
0. 00 0+00  o  7.05 

3,  038-002  2.39 

6.079-102  2.40 

9.128-002  2»41 

1.219-001  2.43 

1.527-001  2.45 

2,305-001  2*53 

3.103-001  2.64 


3.927-001 

2.79 

4.784-001 

2.99 

5.685-001 

3.23 

6.640-001 

3.53 

8.760-001 

4.33 

1,128+000 

5.51 

1. 274+000 

6.30 

1.439+000 

7.27 

1.626+000 

8.45 

1.842+000 

9.92 

2.093+000 

11.75 

2.390+C0C 

14  •  05 

2.744+000 

17.01 

3.171+000 

20.83 

3.685+000 

25.85 

4.294+000 

32.49 

4. 977+000 

41.28 

5.648+000 

52.58 

6  •  125+OQii 

66.16 

6.216+U00 

80  .71 

5.904+000 

94.28 

5.359+000 

105.54 

4. 763+  COO 

114.25 

4.214+000 

120.77 

3 . 348+1' 0 0 

129.25 

2.743+000 

133.99 

2.312+000 

136  .62 

1,994+000 

137.95 

1.750+000 

138.43 

1.559+000 

138.31 

1, 404+00  0 

137.73 

1,  277  +  000 

136.80 

1.171+000 

135.57 

1.082+000 

1.34.09 

1 . 006+000 

132.41 

6. 848-001 

128.48 

7 • 952-GO  1 

-236.02 

7.291-001 

-240.94 

6.814-001 

-246.11 

6.483-001 

-251.38 

6.272-001 

-256.57 

6.157-001 

-261.55 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIEO  MAGNETIC  DIPOLE 
VERTICAL  OIPOLE 


H  =  1.00 

K  = 

2.0  Z 

*  0.0 

B/H  =  0.25 

0 

P 

PHASER) 

Q 

PHASE (U) 

P/Q  PHASE (P/Q> 

IN  DEGREES 

IN  DEGREES 

IN  OEGREES 

0.00 

0. 000*000 

0.00 

8.970-001 

-23.55 

U.  000*000 

23.55 

0*02 

2.86C-0G2 

-17.27 

8.959-GOi 

-23.57 

3 . 192-L02 

6.30 

0.04 

5.701-002 

-17.29 

8.924-001 

-23.61 

6.389-002 

6.32 

0.06 

8.500-002 

-17.32 

6.067-001 

-23.67 

9.596-002 

6.35 

0.08 

1.126-301 

-17.37 

6.786-001 

-23.77 

1. 28  2-001 

6.40 

0  .TO  “ 

1.395-001 

-17.43 

8.667-001 

-23.89 

1. 606-00 1 

6.46 

0.15 

2.327-001 

-17.65 

8.346-001 

-24.32 

2.429-001 

6.67 

0.213 

2.587-001 

-17.95 

7.899-001 

-24.92 

3.276-001 

6.97 

0.25 

3. 061-001 

-18.34 

7.363-001 

-25.72 

4. 157-C01 

7.38 

0.30 

3.438-001 

-18.01 

6.765-001 

-26.72 

5.002-001 

7.91 

0.35 

3.718-001 

-19.37 

6.131-001 

-27.95 

6. 064-001 

8.57 

0.40 

3.903-001 

-20.02 

5.463-001 

-29.42 

7.117-001 

9.40 

0.50 

4.018-001 

-21.57 

4.227-001 

-33.23 

9.506-101 

11.66 

0.60 

3.871-001 

-23.46 

3  •116-0'!  1 

-30  .56 

1.242*000 

15.10 

0.65 

3.729-001 

-24.54 

2.635-001 

-41.98 

1.415*000 

17.44 

0.70 

3.556-001 

-25.70 

2. 208-001 

-46.05 

1.610*000 

20.35 

0.75 

3.363-001 

-26.95 

1.837-001 

-50  .92 

1.630*000 

23.97 

OlOO 

3.157-001 

-20.29 

1 . 521-0  01 

-56.77 

2.076*000 

20.40 

0*85 

2.946-001 

-29.71 

1.257-001 

-63.80 

2. 344*000 

34.09 

0.90 

2.736-01)1 

-31.22 

1.044-001 

-72.18 

2  •  62  0  ♦  C  0  L 

40  .96 

0.95 

2.529-301 

-32.82 

8.791-002 

-82.00 

2.877+000 

49.16 

1.00 

2.330-001 

-34.51 

7.580-002 

-93.06 

3.074+000 

56.56 

1.05 

2. 140-0ul 

-36.28 

6.754-002 

-104.86 

3.168+UK 

66.58 

1.10 

1.961-001 

-38.15 

6.242-002 

-116.64 

3.141+000 

*  7r.49 

1.15 

1 • 793-Oul 

-•♦0.10 

5.958-002 

-127.64 

3.010+000 

87.54 

1.20 

1.63  8-001 

-42.15 

5.820-002 

-137.44 

2. 814+Q00 

95.29 

1.25 

1.494-001 

-44.29 

5.763-002 

-145.89 

2.592*000 

1  Cl . 60 

1.30 

1.362-001 

-46.52 

5.740-002 

-153.10 

2.373*000 

106.50 

1.35 

1.241-001 

-48.85 

5.723-002 

-159.25 

2. 168+000 

110.41 

1.40 

1.130-001 

-51.27 

5.695-002 

-164.55 

1 .905*000 

113.29- 

1.45 

1. G30-0C1 

-53,73 

5.649-002 

-169.17 

1.823*000 

115.39 

1.50 

9.383-002 

-56.39 

5.582-002 

-173.25 

1. 681+ GOG 

116.86 

1.60 

7.805-002 

-61.39 

5.39U-002 

179.77 

1. 448+000 

-241.66 

1.7  0 

6.516-302 

-57.75 

5.134-002 

173.09 

1.269+000 

-241.63 

1.80 

5.466-002 

-73.96 

4.83  8-002 

168.71 

1 1 13  0  +  06G 

-242.67 

1.90 

4.618-002 

-80.49 

4.519-002 

164.01 

1. J22+C00 

-244.5D 

2.00 

3.930-002 

-37.31 

4. 198-002 

159.64 

9.373-C01 

-246.94 

2.10 

3.374-302 

-94.34 

3.871-002 

155.50 

8. 714-COl 

-249.04 

2.20 

2.923-002 

-131.52 

3.56u-002 

151.52 

8. 20 9- GUI 

-253.05 

2.30 

2.557-302 

-138.79 

3.265-002 

147.67 

7.031-001 

-256.45 

2.40 

2.258-002 

-116.03 

2.987-002 

143.92 

7.559-001 

-259.94 

2.50 

2. C13-002 

-123.19 

2.729-002 

140  .23 

7.376-001 

-263.42 

2.60 

1.61U-0U2 

-130.23 

2.49U-002 

136.6. 

7.268-101 

-266.80 

2.60 

1.495-332 

-143.58 

2.068-002 

129.47 

7.228-001 

-273.05 

3.00 

1.263-002 

-155.92 

1.715-002 

122.4b 

7 • 364-CUl 

-278.38 

3.20 

1. 084-3C2 

-157.13 

1.422-002 

115.54 

7 .620-101 

-282.72 

3.40 

9. u88-do3 

-177.45 

1  •  16  U-  Ui)  2 

108.70 

7 .956-uOl 

-2  86 • 15 

3.60 

6.176-003 

173.16 

9.796-003 

101.92 

8.347-001 

71.23 

3.80 

7.143-003 

164.51 

8.141-003 

95.21 

8. 774-001 

69.2  9 

4.00 

6.249-003 

156.48 

6.773-003 

68.57 

9.226-C01 

67.91 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  Z  •  U  J  K  ;  c  •  U  Z  -  0  •  i)  B/H  -  u  • 


D 

P 

PH4SE  C3 ) 

U 

PHAStU) 

P/Q  1 

PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

0. JGO+0C0 

0.00 

6.049-001 

-66.89 

0. 000+GGu 

66.69 

0.02 

2.212-002 

-55.28 

6.040-001 

-66.93 

3.663-002 

11.65 

0.04 

4.409-002 

-55.34 

6.012-001 

-67  .03 

7.334-002 

11.69 

0.06 

6.576-002 

-55.43 

5.966-001 

-67.19 

1.102-001 

11.76 

0.08 

8.698-302 

-55.57 

£• 902-001 

-67.43 

1.474-001 

11  .66 

0.10 

1. 076-001 

-55.74 

5.82  1-001 

-67.73 

1.848-001 

11.99  " 

0.15 

1.55B-J01 

-56.34 

5.550-001 

—68.80 

2.807-001 

12.45 

0.20 

1.977-001 

-57.19 

5.193-C01 

-70.32 

3. 807-001 

13.13 

0  .25 

2.322-001 

-58.27 

4.772-001 

-72.32 

4.866-001 

14.06 

0.30 

2.586-001 

-59.59 

4.318-001 

-74.86 

6.004-001 

15.27 

0.35 

2.768-001 

-61.14 

3.623-001 

-77.96 

7 . 242-uOl 

16.65 

C.40 

2.872-QC1 

-52.92 

3.337-001 

-81.79 

8.605-C01 

18.66 

0.50 

2. 875-001 

-67.19 

2.435-001 

-91 .91 

1.181+000 

24.71 

0.60 

2.678-001 

-72.37 

1.702-001 

-106.55 

1.573+000 

34.17 

0.65 

2.531-301 

-75.31 

1.41B-C01 

-116.06 

1.785+000 

40  .77 

0  .7  J 

2.366-001 

-78.48 

1.193-001 

-127.2  3 

1.984+COQ 

48.76 

0.75 

2. 190-001 

-81.87 

1.  025-001 

-139.84 

2.137+000 

57.97 

0.80 

2. 01 u-001 

-85.53 

9.069-002 

-153.34 

2.212+000 

67.84 

0.85 

1.833-001 

-39.36 

8.358-002 

-166.86 

2 . 193+G00 

77.49 

0.90 

1.662-001 

-93.47 

7.933-002 

-179.59 

2.095+000 

86.12 

0.95 

1.499-001 

-97.81 

7.692-002 

168.96 

1.  94  9+000 

-2  66.77 

1 .00 

1.348-001 

-102.40 

7.541-002 

156.90 

1.787+000 

-261,30 

1.05 

1.208-001 

-137.23 

7.416-002 

150.10 

1.629+000 

-257.33 

1.10 

1. 081-301 

-112.30 

7.281-002 

142.35 

1.484+000 

-254.66 

1.15 

9.661-002 

-117.62 

7.118-002 

135.44 

1.357+000 

-253.06 

1.20 

8.634-332 

-123.17 

6.923-002 

129.18 

1.247+000 

-2  52.35 

1.25 

7.721-002 

-128.94 

6.695-0C2 

123.43 

1. 153+000 

-252.37 

1.30 

6.916-002 

-134.92 

6.440-002 

118.07 

1.074  +  1.00 

-252.99 

1.35 

6.209-J02 

-141.09 

6.163-002 

113.01 

1.007+000 

-2  54.10 

1  .40 

5.591-G02 

-147.41 

5.872-002 

108.2  1 

9.522-CO 1 

-255.61 

1.45 

5.  052-002 

-153.86 

5.571-U02 

103.58 

9. 069-101 

-257 .43 

1.50 

4.583-102 

-130.38 

5.266-002 

99.11 

6.  704-001 

-259.50 

1.60 

3.  821-dOZ 

-173.52 

4.661-002 

90.54 

8. 198-C01 

-264. C6 

1.70 

3.241-002 

173.51 

4.083-002 

82.3: 

7.938-tOl 

91. 2  C 

1 .00 

2.792-002 

160.93 

3 . 548-uO  2 

74  .31 

7.869-001 

66.6/ 

1.90 

2. 435-302 

199.03 

3.C64-C02 

66.49 

7.947-m 

62.60 

2.00 

2.  142-002 

1 37.91 

2.632-002 

56. 8  J 

8. 136-001 

79.11 

2.10 

1. 894-002 

127.47 

2.253-002 

51.23 

6.408-001 

76.24 

2.20 

1.6BC-3u2 

117.73 

1.922-002 

43.75 

6.742-001 

73.98 

2.30 

1.491-002 

1 J  8.61 

1.635-002 

36.35 

9.122-001 

72.26 

2.40 

1. 324-0C2 

1 Ju.05 

1.088-002 

29.0  5 

9.536-001 

71.04 

2.50 

1.  173-3C2 

92.02 

1.176-002 

21.77 

9.975-CQ1 

70  .25 

2.60 

1. 331-002 

8  4.42 

9.953-00  3 

14  .58 

1.043+000 

69*84 

2.80 

8.083-003 

70.38 

7.097-CC3 

0.4J 

1, 139+000 

69.98 

3.00 

6.236-3C3 

57.65 

5  »L36-WC3 

-13.52 

1.23B+C0L 

71.18 

3.20 

4. 76  b- J  03 

46.03 

3.557-003 

-27.2  l 

1.340+000 

73.28 

3.40 

3.612-103 

35.55 

2.454-003 

-40.62 

1.445+000 

76.19 

3.60 

2.711-303 

26.08 

1.745-003 

-53.81 

1. 553+10  U 

79.89 

3.8C 

2 . il 6-0u3 

17.66 

1 . 21  ::-C0  3 

-66.77 

1 .666+0  0  0 

84.44 

4  .UU 

1.486-003 

10.41 

8.309-004 

-79.54 

1. 788+000 

89.95 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  0.50  K  =  5. 0 


Z  =  0.  J  0/H  =  l . 25 


D 

P 

PHASE (P) 

Q 

PHASE (Q) 

P/Q  PhA  SE (P/Q) 

IN  OEGREES 

IN  DEGREES  IN  OEGREES 

0.00 

o.aoa+ooo 

0.00 

9.065-001 

-21.47 

0.  00  0  +  000 

21.47 

0.02 

2.865-002 

-15.93 

9.054-001 

-21.48 

3.164-002 

5.55 

0.04 

5.712-002 

-15.95 

9.019-001 

-21.52 

6.333-002 

5.57 

0.06- 

8.-924-802 

-15.98 

8;  962-001 

-21.58 

9.512-082 

5.59 

0.06 

1.128-001 

-16.02 

8.882-001 

-21.66 

1.270-001 

5.63 

0.10 

-T.39B-001 

-16V 65 

8.781-001 

-=2rrr6  - 

-1.992-001 

-  5.69  ’ 

0.15 

2.031-001 

-16.27 

8.441-001 

-22.14 

2.406-001 

5.87 

tv20- 

593*001 

-16.53 

7  •'990-001 

-22.66 

3.245-081 

6.13 

0.25 

3.067-001 

-16.87 

7.453-001 

-23.35 

4.115-001 

6.48 

O'.  30 

3, 446- (TOl 

-17 .25 

6.853-001 

-24.22 

5.028-881 

6.93 

0.35 

3.727-001 

-17.78 

6.216-001 

-25.28 

5.996-001 

7.50 

0-.40  -  - 

’3.913*901 

-=18.34 

5.565-001 

“*'26  .54 

-T.-03T-23I 

8.20 

0.50 

4.031-001 

-19.69 

4.301-001 

-29.81 

9.  373-001 

10.13 

-0.88 

'  3.685-001 

-21.33 

3.178-001 

-34.34 

1. 223+080 

13.02 

0.65 

3.744-001 

-22.25 

2.690-001 

-37.24 

1.392+000 

14.98 

r.ra 

3.572-001 

-23.25’ 

2.255-001 

-40.67 

1.584+808 

-  17.42 

0.75 

3.380-001 

-24.32 

1.875-001 

-44.76 

1.803+000 

20.45 

umr 

'3. 175-001 

-25.46 

1.547-00r 

-49.69 

"21 852+800 

24.24 

0.85 

2.964-001 

-26.67 

1.271-001 

-55.66 

2.333+000 

28.99 

0.90 

2.754-001 

-27.94 

1.043-001 

-62.89 

2.641+000 

34.94 

0.95 

2.548-001 

-29.29 

8 .606-002 

-71.58 

2.960+000 

42.29 

i  vo  ir  * 

-2.398*991 

-30.71 

7.217-002 

-81.81  - 

--3.254+ 090 

51.10 

1.05 

2.158-001 

-32.19 

6.221-002 

-93.36 

3.470+000 

61.16 

r.'iir~ 

1.979-001 

-  =33.75 

5.566-002 

-1 05  .99 

•  3.535+00  0~ 

71.83 

1.15 

1.811-001 

-35.38 

5.183-002 

-117 .61 

3.495+000 

82.23 

1.20  “ 

1.655-001 

-37.07 

4.990-002 

-128.64 

3.317+000 

91.57 

1.25 

1.511-001 

-38.84 

4.914-002 

-138.26 

3.074+000 

93.42 

1.30 

'1.378-001 

-40.67 

4.897-002 

-146.42 

2.813+009 

185 .73 

1.35 

1.256-001 

-42.58 

4.902-002 

-153.28 

2.562+C00 

110.70 

"1  .T»  0 

-44.56 

4.904-002 

-159.06 

2.333+998 

— ii4.5tr  - 

1.45 

1.043-001 

-46.61 

4.893-002 

-163.98 

2.131+000 

117.38 

1.50 

9.503-002 

-48.73 

4.864-002 

-168.24 

1.954+000 

119  .51 

1.60 

7.300-002 

-53.19 

4.  745-002 

-175.27 

1. 665+CO  0 

122.18 

1.71T 

6.585-002 

-57,94 

4.560-002 

179.04 

1.444+000 

-2  36.9  7 

1.80 

5.508-002 

-62.97 

4.328-002 

174. 2C 

1. 273+000 

-237.17 

I.W 

4.530-302 

-68.27 

4. 069-002 

169.95 

1.138+90  0 

-238.22 

2.00 

3.914-002 

-73.03 

3.797-002 

166.09 

1. 031+  CO  C 

-239.92 

2.10 

3.330-002 

-79.63 

3.523-302 

162.51 

9. 452-00 1 

-242.14 

2.20 

2.855-002 

-85.62 

3.256-002 

159.15 

8.767-001 

-244.77 

2.30 

2.466-002 

-91.77 

3.000-002 

155.94 

8. 222-C01 

-247.71 

2.40 

2.149-302 

-98.02 

2.758-002 

152 .85 

7.792-aai 

-250.27 

2.50 

1.888-002 

-134.32 

2.531-002 

149.56 

'  7.461-001 

-254.17 

2.60 

1.674-002 

-110.63 

2.320-002 

146.94 

7.213-001 

-257.54 

2.80 

1.347-302 

-122.89 

1.947-002 

141.29 

6.920-001 

-264.18 

3.00 

1.116-002 

-134.55 

1.633-902 

135.81 

6.836-001 

-270  .36 

3.20 

9.456-003 

-145.34 

1.370-002 

130.48 

6.90  2-001 

-275.82 

3.40 

8.144-003 

-155.20 

1.151-002 

125.25 

7,074-001 

-280.46 

3.60 

7. 100-303 

-164.17 

9.698-003 

120.13 

7.321-001 

-284.30 

3*80 

6.  238- d 3 

-172.33 

*..188-033 

7,618-001 

-287.42 

4.00 

5.510-003 

-175.78 

6 .930-003 

110.12 

7.951-001 

-289. 9C 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIEO  MAGNETIC  DIPOLE 
VERTICAL  OIPOLE 


H  =  1.00 

K  = 

5.0  l 

=  0.0 

8/H  =  0.25 

0 

P 

PHASE(P) 

Q 

PH  AS  ECO) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

“  '  —  IN  Or&REES 

0.00 

O.uGO+QOO 

0.00 

6.169-001 

-59.15 

0.000+000 

59.15 

0.02 

2.208-002 

-49.60 

6.159-001 

-59.18 

3.585=002 

9.70 

0.04 

4.401-002 

-49.65 

6.131-i'Ol 

-59.26 

7.178-002 

9.61 

0.86 

6.563-002 

-49.73 

6.085-001 

-59.40 

1.079-001 

9.66 

0.08 

8 .681-002 

-49.84 

6.020-001 

-59.59 

1.442-001 

9.74 

0  •  1 0 

"Kimr-m 

-49.99 

5.938-001 

-59.03" 

1Y  BO  9-00 I- 

9TB  4 

0  .15 

1.555-001 

-50.48 

5.664-001 

-60.68 

2.745-001 

10.20 

or.20' 

1.973-001 

-51.17 

5.303-001 

-61.90 

3.721-031 

10 .73 

0.25 

2. 318-001 

-52.05 

4.876-001 

-63.49 

4.753-001 

11.44 

0.30 

ZY 58 1-0 01 

-5  3;  12 

4.404-001 

-65.50” 

8".  861-001” 

12.30 

0.35 

2.763-001 

-54.38 

3.909-001 

-67.97 

7.067-001 

13.59 

T.W 

2.S6S=00i 

-55.82 

3.413=061 

-70.96  " 

7Y399+T0T 

15.13 ~ 

0.50 

2. 869-001 

-59.24 

2.479-001 

-78.87 

1.158+000 

19.63 

“0.60 

2.670-001 

-63.35 

1.701-001 

-90.38 

1  .“570*000 

27.03 

0.65 

2.523-001 

-65.66 

1.388-001 

-98.07 

1.818+000 

32.41 

U.7B 

2.357-001 

-68,13 

1.130-001 

- 1 07  .49 

77086+000 

■  39;  31 

0.75 

2.179-001 

-70.76 

9.272-U02 

-118.72 

2.351+000 

47.96 

'  TTBIT" 

"T.“999^0r 

“  -73.56 

7.789=002 

-131TJnr_ 

“2. 566+000 

— 53.28 

0.85 

1.819-001 

-76,52 

6.802-002 

-146.19 

2.675+000 

69.67 

”ir;90 

1.646-051 

-79.65 

6.221-002 

-1 60.65” 

2.745+000 

“  01.01 

0.95 

1.481-001 

-82.94 

5.925-002 

-174.08 

2.499+000 

91.14 

1.00 

1.326-001 

-86.40 

5.794-002 

174.18 

2.289+000 

-760.58 

1.05 

1. 183-001 

-90.03 

5.735-002 

164.21 

2.063+000 

-254.24 

'  r.T0  ■ 

1.353-0  or 

=93.84 

5.690=002 

155.70  ~ 

-r.'850-nnjo 

-245.72  “ 

1.15 

9.341-002 

-97.83 

5.627-002 

148.60 

1.660+000 

-246.43 

1 .20 

8.275-002 

-102. o; 

5.534-002 

142.37 

1.495+000 

-244.38 

1.25 

7.323-002 

-106.37 

5.406-002 

136.89 

1.355+000 

-243.26 

1.30 

6.478-002 

-110.93 

5.248-002 

131.97 

1.235+000 

*242.90“ 

1.35 

5.733-002 

-115o68 

5.063-002 

127.48 

1.132+000 

•243.16 

•  i.4r 

5.077=002 

-120.62 

4.857-002 

123.34 

1;04S+OO0“ 

-243.96 

1.45 

4.504-002 

-125.74 

4.637-u02 

119.48 

9.713-001 

-245.22 

1.50 

4.005-002 

-131.04 

4.408-002 

115.83 

5.085-001 

-246.87 

1.60 

3.197-002 

-142.07 

3.940-002 

109.06 

8.113-001 

-251.14 

1.70 

2.593-002 

-153.51 

3.462-CG2 

102.81 

7.448-U01 

-256  .33 

1.80 

2. 145-302 

-165.08 

3.050-002 

96.95 

7.032-001 

-262.02 

1.90 

1.859-002 

-176.44 

2.655-002 

91.38 

6.8:16-001 

-267.82 

2.00 

1. 555-C02 

172.67 

2.3CO-002 

86.06 

6. 762-C01 

86.61 

2.10 

1.  357-002 

162.47 

1.986-002 

80.94 

6.835-001 

81.52 

2.20 

1.198-002 

153.05 

1.711-002 

76.01 

7,006-001 

77.04 

2.30 

1.06  7-002 

144,44 

1.471-002 

71.24 

7,253-001 

73.20 

2.40 

9.557-003 

136.60 

1.265-002 

66.62 

7.557-C01 

69.98 

“2.50 

*  5.  58  9 =003 

129.47 

1.  087- G 02 

62.13 

7.904-001 

67.34 

2.60 

7.735-00? 

122.96 

9. 33  9-003 

57.77 

8. 283-001 

65  *2  0 

2.80 

6.294-0C3 

111.54 

6.910-003 

49.38 

9.108-001 

62.16 

3.00 

5. 129-003 

111.82 

5.134-003 

41.40 

9.992-001 

60.42 

3.20 

4.184-003 

93.41 

3.834-003 

33.77 

1.091+000 

59.64 

3.40 

3. 415-0u3 

36.03 

2.881-003 

26.44 

1.186+000 

59.59 

3.60 

2.792-~03 

79.47 

2.178-003 

19.38 

1.282+COC 

60. C9 

3.80 

2.t87- J03 

73.59 

1.658-003 

12.54 

1. 379*000 

61.  C5 

4.00 

1. 877-3C3 

6  8.26 

1.27U-C0 J 

5.87 

1.478+000 

62.38 
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-3 

• 

It 

X 

K  = 

5.0  Z 

-  u  .  3 

B/H  =  C.25 

D 

p 

PHASE (P ) 

Q 

PHASE(U) 

P/Q  PHASE (P/Q) 

IN  DECREES 

IN  DEGREES 

IN  DEGREES 

0.00 

0. 000  +  300 

0.03 

2.136-001 

-136.06 

0. 000+000 

136. 06 

0.02 

9.074-033 

-124.22 

2.132-001 

-136.11 

4.257-002 

11.88 

0.04 

1.807-002 

-124.31 

2.119-001 

-136.25 

8.527-002 

11.94 

0.06 

2.691-002 

-124.46 

2.098-001 

-136.49 

1.283-301 

12.33 

O.OS 

3.551-302 

-124.67 

2.068-001 

-136.8c: 

1.717-001 

12.15 

T.1D 

4.381-002 

-124.94 

2.031-001 

-137.26 

2.157-001 

12.32 

0.15 

6.280-002 

-125.87 

1.906-001 

-138.78 

3.294-001 

12.91 

2.20 

7.864-002 

-127.16 

1.745-001 

-140.95 

4.506-001 

13.79 

0.25 

9.079-032 

-128.81 

1.558-001 

-143.84 

5.  827-031 

15.03 

11  .TO 

9.902-002 

-130.81 

1.357-001 

-147.53 

7.296-001 

16.72 

0.35 

1.034-001 

-133.14 

1.154-001 

-152.14 

8.965-001 

19.01 

UTVD 

1.043-001 

-135.79 

9.578-002 

-157  .90 

1.089+000 

22.T0 

0.50 

9.783-302 

-142.04 

6.202-002 

-174.11 

1.57  8+30G 

32.06 

0.60 

8.429-002 

-149.49 

3.898-002 

160.29 

2.162+000 

-3  09.7  8 

0.65 

7.633-002 

-153.66 

3.210-002 

143.41 

2.378+C00 

-297. C6 

0.70 

6».  818-302 

-158.12 

2.805-002 

125.15 

2.431+000 

-2  83.26 

0.75 

6. 018-002 

—1 62.88 

2.611-002 

1C7.63 

2.305+000 

-270.51 

0.80 

5.260-302 

-167.95 

2.536-002 

92  .'40 

2. 07  4*000 

-260.35 

0.85 

4.559-332 

-173.34 

2.505-002 

79.78 

1.820+300 

-253.12 

0.90 

3.925-002 

-179.08 

2.475-002 

69.39 

1.586+080 

-2  48.47 

0.95 

3.363-002 

174.82 

2*424-002 

60.69 

1.387+000 

114.14 

1.00 

2.872-002 

168.35 

2*348-002 

53.21 

1.223+000 

115.14 

1.05 

2.449-002 

161.49 

2*249-002 

46.63 

1.089+000 

114.86 

1.10 

~  2*.  099-202 

154.25 

2*132-002 

40.72 

9. 802-C01 

113.53 

1.15 

1.789-302 

146.63 

2.003-002 

35.3  3 

8 .931-001 

111.33 

1.20 

1.539-002 

138.69 

1.867-002 

30.2b 

8.243-081 

108.43 

1.25 

1. 333-002 

130.48 

1.728-002 

25.53 

7.713-381 

104.96 

1 .30 

1.165-002 

122.12 

1.591-002 

21.03 

7.321-001 

101.09 

1.35 

1. 027-002 

113*70 

1.458-002 

16.73 

7. 349-001 

96.97 

1.40 

9.156-003 

135.37 

1.330-002 

12  .59 

6.883-001 

92.78 

1.45 

8.241-303 

97.23 

1.210-002 

8.58 

6. 81G-C01 

88.65 

1.5  0 

7.483-333 

89.39 

1.098-002 

4.69 

6.815-001 

84.70 

1.60 

6.304-003 

74.86 

8. 563-003 

-2.83 

7. 018-C01 

77.69 

1.7  0 

5.415-003 

52.01 

7 . 309-00  3 

-10.07 

7.409-301 

72.08 

1.80 

4.7UU-0U3 

50.75 

5.527-003 

-17.11 

7  •  93  C  -  0  0 1 

67.86 

1.90 

4.096-003 

43.86 

4.798-003 

-24.03 

8.538-CQl 

64.86 

2.00 

3.573-003 

32.08 

3. 881-0G3 

-30.79 

9.206-001 

62.86 

2.10 

3.113-303 

24.19 

3. 139-003 

-37.49 

9.917-001 

61.68 

2.20 

2.707-003 

17.02 

2.540-003 

-44.14 

1. 366+030 

61.16 

2.30 

2.350-303 

10.44 

2.C67-003 

-50.75 

1 . 143+00  C 

61.19 

2.40 

2  * U3b-3U3 

4.35 

1.667-003 

-57  .32 

1.222+000 

61.67 

2.50 

1.761-003 

-1.32 

1.352-003 

-63.87 

1.302+000 

62.54 

2.60 

1.520-303 

-6.64 

1.098-003 

-70. 40 

1.384+000 

63.76 

2.80 

1.128-003 

-16.33 

7.260*004 

-83.41 

1.553+UOO 

67.08 

3.00 

8.  321-004 

-24.90 

4.813-004 

-96.37 

1. 729+000 

71 .47 

3.20 

6.113-004 

-32.43 

3.195-004 

-109.30 

1 • 91 3+00  C 

76.87 

3.40 

4.475-J34 

-38.90 

2.121-004 

-122.21 

2.110+000 

83.31 

3.60 

3.266-004 

-44.24 

1.405-004 

-135.14 

2. 324+C00 

90.50 

3.80 

2.381-304 

-48.33 

S. 275-005 

-148.14 

2.567+000 

99.81 

4.00 

1.737-304 

-51.04 

6.062-005 

-161 .33 

2. 856+000 

110.26 
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H  =  5.30 

K  = 

2.G  Z 

=  0.1 

B/H  =  0.50 

D 

P 

PHASE(P) 

Q 

PHASE(U) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

o.oo 

3. jo  u  + J3j 

0.00 

4.986-002 

99.62 

0.  QOU+QOL 

-99.62 

0.02 

2.627-303 

117.24 

4.973-002 

99.51 

5.263-002 

17.73 

0.04 

5.225-003 

117.04 

4.933-002 

99.20 

1.059-001 

17.84 

0.06 

7.765-003 

116.72 

4.866-C02 

98.67 

1.596-001 

18Y94 

0.08 

1.322-302 

116.26 

4.775-002 

97.93 

2.140-001 

18.33 

0 .10 

1.256-302 

115.67 

4.660-002 

96.97 

2. 69b- HOT  ‘ 

10.70 

0.15 

1.779-3C2 

113.64 

4.283-002 

93.56 

4. 153-C01 

20.0  7 

0.23 

2.139-002 

110.79 

3.808-002 

86  .'60 

5.749-091 

22.19 

0.25 

2  •  +7  2-3  02 

107.13 

3.280-002 

81.85 

7.53  7-001 

25.28 

'0.30 

2. 625-302 

102.67 

2.744-002 

72.98 

9.567-901 

29.69 

0.35 

2.656-J02 

37.41 

2.245-002 

61.51 

1.184+000 

35.90 

0.4U 

2. 590-002 

91  .33 

1.820-002 

46  .96 

1.423+1190 

44137 

0.45 

2.443-302 

64.43 

1.497-002 

29.19 

1. 631+000 

55.25 

0.50 

2.242-302 

76.73 

1.285-002 

9.00 

1.744+900 

67. 7  D 

0.55 

2. Ull-002 

68.13 

1.168-002 

-11.65 

1.721+000 

79.77 

0.60 

1.771-002 

56.68 

1.111-002 

-30.63 

1 . 593+900“ 

89.51 

0.65 

1. 536-002 

■4  6.36 

1.078-002 

-47.72 

1.425+000 

96.08 

U77B 

‘  1.319-002 

37.16 

1. 045-002 

-62.48  ' 

l  .'26‘2'+D0  0  ' 

"  '99Y64' 

3.75 

1. 126-002 

25.14 

1.002-002 

-  75 .6  1 

1.125+000 

100.74 

0.80 

9.607-003 

12.39 

9.444-003 

-87.56 

1. 017+090 

99.95 

0.85 

8.218-303 

-0.93 

8.759-003 

-98.72 

9.382-001 

97.78 

0.90 

7.C73-003 

-14.60 

7.996-003 

-109.31 

8  .'846-1301 

94171 

0.95 

6.137-303 

-28.34 

7.197-003 

-119.5 J 

8.528-001 

91.16 

1.00 

5.368-333 

-41.91 

6.395-003 

-129.41 

8.395-901 

*  8 7T5u 

1.05 

4*  728- 303 

-55.08 

5.618-003 

-139. 1J 

6.415-001 

64.02 

1.10 

4.163-003 

-67.70 

4.887-003 

-148.62 

8.559-001 

80.92 

1.15 

3.70e-0G3 

-79.70 

4.213-O03 

-1 58.01 

8.603-001 

78.31 

1.20 

3.288-003 

-91.05 

3.603-003 

-167.2  8 

9.126-001 

76.23 

1.25 

2.913-003 

-131.76 

3.060-003 

-1  76.44 

9.510-001 

74.68 

1.30 

2. 560-003 " 

-111.07 

2.582-003 

'  174.50 

■9.944-991  ' 

-2  86.36 

1.35 

2.257-J03 

-121.40 

2.167-003 

165.53 

1 . 04  2+  Og  0 

-286.93 

1.40 

1.975-303 

-133.42 

1.8C9-C03 

156.65 

1.092+000 

-2  87.07 

1.50 

1.490-303 

-146.99 

1.242-003 

139.17 

1. 199+  CO  0 

-286.16 

1.60 

1. 102-303 

-161.80 

6.387-004 

122.04 

1.314+CQC 

-283.04 

1.70 

7 ,990-004 

-174.93 

5  ■  572-u04 

205.23 

1.434+000 

-2  80.18 

1.83 

5. b7 9-3  04  ‘ 

173.62 

3.641-004 

66.7  4 

1.56C+Q00 

84.88 

1.93 

3. 958- J  34 

154.Q3 

2.336-GO 4 

72.44 

1.693+00G 

91.56 

2.00 

2.707-004 

156. 5J 

1.471-004 

56.21 

1 .641+000 

100.29 

2.10 

1.821-004 

lil.62 

9.G25-C 05 

39.79 

2.018+000 

111.83 

2.20 

1.215-004 

153.13 

5.366-005 

22.72 

2.264+0OG 

127.41 

2.33 

8.189-305 

152.86 

3.062-005 

4.04 

2 . 674+  00  0 

148.82 

*'2.40 

5.798-005 

159.98 

1.665- 005 

-18. 3u  ' 

3.482+000 

178.28 

2.50 

4.493-035 

lo9»63 

8.828-006 

—  4  8  .68 

5.089+030 

216.31 

“2.60 

3. 819-005 

178.49 

5.358-006 

-91.07 

7.128+GuC 

269.56 

2.65 

3.635-035 

-178.12 

4.743-006 

-113.47 

7.601+001 

-64.65 

2.70 

3.431-005 

-175.49 

4.512-006 

-133.02 

7.604+000 

-42.47 

2.75 

3.278-005 

-173.57 

4.433-006 

-148.88 

7.394+GOl) 

-24.69 

2 .50 

3.135-005 

-172.24 

4.376-006 

-161.56 

7. 164+c  or 

-10.69 

2.85 

2.997-305 

-171.39 

4.285-006 

-1  71.87 

6.993+000 

0.48 

2.9  0 

2.859-005 

-170.91 

4.146-006 

179.55 

6.397+009 

-350.45 
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H  =  5.00  K  =  2.0  Z  =  0.0  B/H  =  1.5* 


0 

P 

PHASE (P ) 

U 

PHASECU) 

P/Q  PHASE  (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

2.92 

2.804*005 

-170.80 

4.C77-G06 

176.49 

6.879+C00  -347.28 

2.94 

2.75  0-005 

-170.72 

4. 001-006 

173.61 

6.8729006  -344.34 

2.96 

2.695-005 

-170.68 

3.920-006 

170.90 

6.876+000  -341.58 

2.98" 

2.640-005 

-170.67 

3.  837-006 

168.34 

6.889+4110  -339.01 

3.00 

2.586-005 

-170.69 

3.741-006 

165.91 

6.912+COt  -336.60 

3.02 

2.532-005 

-17d".r2 

3.646-0d6 

163.61 

6.944+Odu  -339.33 

3.04 

2.478-005 

-170.78 

3.548-006 

161.43 

6.984+000  -332.21 

3.06" 

2.424-005 

-170.84 

3.448-006 

159.36 

7.432+000  -330.20 

3.08 

2.371-005 

-170.93 

3.346-006 

157.38 

7.088+000  -328.31 

'3.1  o 

2.319-405 

-171.02 

3.242-006 

155.51 

7.151+000  -326.53 

3.15 

2.190-005 

-171.27 

2.983-006 

151.22 

7.340+000  -322.50 

3.20 

2.0S5-005 

-171.55 

2.728-006 

'  X  47  74  7 

7.570+400  -319".  01 

3.25 

1.945-005 

-171.82 

2.481-006 

144.20 

7.840+000  -316. Cl 

3.30 

1.811-005 

-172.07 

2.248-006 

141.3*  ' 

8.146+000  -313.46 

3.35 

1.723-005 

-172.29 

2.030-006 

139.09 

8.487+000  -311.33 

3.40 

1.621-005 

-172.47 

1.830-006 

177.12 

8.858+040  -JD9.59 

3.45 

1.525-0C5 

-172.61 

1.648-006 

135.62 

9. 256+000  -308.23 

3.50 

1.435-005 

-172.71 

1.484-006 

1T34.52 

9.T75+0£T3  -347.24 

3.55 

1. 352-005 

-172.77 

1.337*  006 

133.81 

1. 011  +  C01  -306.58 

3.60 

1.274-005 

-172.80 

1.207-006 

133.45 

1.055+001  -306.25 

3.70 

1. 133-005 

-172.75 

9.933-007 

133.65 

1.141+601  -306.40 

3.80 

1.  til 2-0  05 

-172.60 

8. 304-007 

134.75 

1 .219+130 1  -307.35 

4.00 

8. 162-006 

-172.13 

6.124-007 

137.96 

1.333+001  -310.14 
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Table  2 

FIELD  CALCJLATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
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H  =  3  •  u  o 

K  = 

5.0  Z 

=  J  $  - 

6/H  =  5„6o 

0 

P 

PHASE(P) 

a 

PHASE(U) 

P/Q  PHASE  CP/Q> 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.0  c< 

u «  v  0  u  +  j  0  u 

0  •  00 

2 . 88  8-u  u4 

146.93 

0 .  00  0  +  cuo 

-146.98 

0.02 

1.  871-305 

1  63  .21 

2.875-G04 

146.83 

6.507-002 

16.38 

0.O4 

3. 71U-JJ5 

1 J2.92 

2. 839-004 

146.38 

1. 307-0G1 

16.54 

0.06 

5. 485-005 

162.45 

2.760-004 

145.63 

1.973-001 

16  .82 

0.08 

7.167-005 

lol  .78 

2.699-004 

144.56 

2. 656-00 1 

17.21 

0".i0 

"8. 729-005 

160.92 

2.598-004 

143.10- 

37760-001 

17.74  ‘ 

0.15 

1.197-004 

137.95 

2.27 5-U04 

138.22 

5 . 262-GO  1 

19.7  3 

0.2  0 

1.410-304 

153.82 

1.891-004 

130.82 

7. 460-001 

23.00 

0.25 

1.607-304 

148.55 

1.494-004 

120.39 

1. 009+000 

28.16 

0.30 

1.498-004 

142.15 

1. 133-004 

105.94 

1. 322+000 

36.22 

0  .35 

1.406-JU4 

134.66 

8.4b3-0O5 

86.27 

1.657+800 

48.39 

3.40 

1.258-304 

126.06 

6. 641-005 

61.33 

1. 894*000 

64.73 

0.45 

1. o83-004 

116.32 

5 . 748- U0  5 

34.33 

1. 883+1(0  u 

81.94 

0.50 

9.023-305 

135.41 

5. 419-005 

10.21 

1.665+000 

95.20 

0.55 

7.342-005 

93.23 

5.243-005 

-9.52 

1. 40C+000 

102.80 

0.60 

5. 881-005 

79.91 

5.004-005 

-25.64 

1. 175+300 

105.55 

0  .65 

4 . b8  4-0  05 

65.33 

4 . 65  o  -  00  5 

-  39 .3a 

1.007+800 

104.70 

0.70 

3.  748-005 

49.76 

4.204-035 

-51.54 

8. 916-0C1 

101.30 

0.75 

3«u42-Ju5 

33.60 

3.  71o-O05 

-62.7. 

8. 198-001 

96.30 

0.8  0 

2. 516-305 

17.41 

3. 2G8-005 

-73  .15 

7. 842-001 

90  .57 

0.85 

2. 12J-005 

1.77 

2.730-005 

-83.12 

7.778-001 

84.89 

0.90 

1. 820-305 

-12.93 

2.292-005 

-92.72 

7. 940-001 

79.82 

0.95 

1.576-005 

-26.39 

1. 905-005 

-102.06 

6. 272-001 

75.66 

i.no 

1.371-005 

-38.68 

1.57  0-00  5 

-111.17 

8.731-001 

72.4  9 

1.05 

1.194-105 

-  49. 8o 

1.28b-u05 

—  1 20 . *  £ 

9. 282-001 

70.26 

1.10 

1.038-305 

-60.08 

1  .  C43-005 

-128.9a 

9.  901-001 

b8 . 8  8 

1.15 

8. 99  0-006 

-69.47 

o.5u6-UQ6 

-1  37 . 7  * 

I.u57+U0fc 

68.23 

1 .20 

7. 758-006 

-78.14 

6.882-006 

-146  .37 

1.127+000 

68.23 

1.25 

6. 666-006 

-86.19 

5.553-006 

-154.96 

1. 200+000 

68.78 

1.30 

5. 763-006 

-33.71 

4. 471-C06 

-163.5  4 

1.276+000 

'69783"  * 

1.35 

4.859-3u6 

-130.73 

3.593-006 

-172.07 

1.  352+uU  u 

71.34 

1.40 

4.122-006 

-137.31 

2.  S8G-C  06 

179.43 

1. 43C+GC0 

-286.74 

1.5  j 

2.  -131-036 

-119.22 

•  . 84  7- 066 

162.48 

1 . 58  7+00  0 

-281. +0 

1.60 

2, u52- 006 

*129.50 

1.176-006 

145.55 

1.744+000 

-275. C 6 

1 .7  j 

1 . 41 5- 3  u6 

-138.07 

7.441-007 

128.53 

1 . 90  2+  uO t 

-266  65 

1.80 

9.L28-007 

-144.67 

4.670-007 

111.45 

2.  r62+CuO 

-256.13 

1.90 

o .47  9-007 

-1  •*  8 . 83 

2.902-007 

94.32 

2 .  233+  0 0 u 

-242.90 

2.00 

4. 347-007 

-1 50.08 

1.  784-t  0  7 

76.01 

2 .  438+00  0 

-2  26.P9 

2.10 

2 »  66  0- J  u 7 

-147.69 

1. 0  83—  u b 7 

57.31 

2 . 733+OOu 

-204.70 

2.20 

2. 107-J j7 

-141.72 

6.51J-3C8 

36.41 

3.234+CoG 

-178.13 

2.30 

1 . 61 5- j  u  7 

-133.63 

;.919-u06 

13.35 

4. 12 1+0 0  8 

-146.98 

2.40 

1 .  j3  9- j  o7 

-125.89 

2.421-008 

-12.86 

5.532+800 

-113. C4 

2.50 

1.170  —  0  c 7 

-126.23 

1.6k 1  —  u  0  8 

-41.62 

7 . 3G 6+OC L 

-78.61 

2.60 

1  •  045  *  ul'7 

-116.87 

1 . 166-00  8 

-70.17 

8. 962+800 

-46.70 

2.65 

9.  a98-Ji,', 

-115.93 

1.027-008 

-83.31 

9.  634+00  k 

-32.59 

2.70 

9.0.71-OJ8 

-115.27 

9.17  9-00  9 

-95.34 

1.  021  +  001 

-19.94 

2.75 

8. 8bil-Jj6 

-114.92 

8. 267-*'  0  9 

-1.6.21 

1.072+0.J1 

-8.7  1 

2  •  8  o 

8. 369-Oofl 

-114.77 

7.471-C09 

-115.97 

1.  12  0  +  1  01 

1.19 

2.86 

7.892-308 

-114.78 

b.  754-009 

-12A.7  j 

1. 169  +  001 

9.93 

2.9C 

7. 43i:-  Jo8 

-114.83 

6,  G94-0G9 

-132.52 

1.  220+Oul 

17.65 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  HAGNtTIC  DIPOLE 
VERTICAL  DIPOLE 

H  =  5.u0  K  =  5.0  Z  =  0.  )  6/H  =  0.50 


_o.__ 

P 

PHASE(P) 

Q  PHASE (0) 

P/Q  PHASE (P /Q) 

IN  DEGREES 

IN  DEGREES 

IlTUEGffEES 

2.92 

7.253-008 

-1*4.94 

5.844-009  -135.42 

1 »  24 1+CO  1 

20.48 

2  .94 

7.077-008 

-115.01 

5.60U-U09  -130.18 

1  •  264+  001 

23.18 

2.56 

6.903-006 

-115.08 

5.364-009  -140.83 

1.207+001 

25.75 

2.98 

6.734-008 

-115.16 

5. 135-009  -143.36 

1.311+001 

28.  2C 

3.00 

6.567-008 

-115.25 

4.912-009  -145.78 

1.337+G01 

30.53 

3.02 

6.404-008 

-115.33 

4.696-009  -148.09 

1.364+ Owl 

32776 

3.04 

6. 244-008 

-115.42 

4.487-009  -150.29 

1. 391+uOl 

34.88 

3.06 

6.  U87-008 

-115.50 

4.284-009  -152.39 

1.421+001 

36.89 

3.06 

5.934-008 

-115.58 

4.088-009  -154.39 

1.451+001 

38.81 

3.10 

5.785-008 

-115.66 

3.899-009  -156.29 

i.4woor 

40  .'63 

3.15 

5.426-008 

-115.85 

3.455-009  -160.63 

1.571+001 

44.78 

3.20 

5.089-008 

-116.01 

3.051-OO9  -164.37 

I76F4+uOT  ‘ 

46 .7S 

3.25 

4.774-UU8 

-116.14 

2.688-009  -167  .54 

1. 776+001 

51.40 

'  3.311 

'4.481-008 

-116. 24 

2.364-009  -170.13 

1.875+001 

5T.7JT 

3.35 

4.207-008 

-116.30 

2.077-009  -172.15 

2.025+001 

55.85 

’  .40 

3.953-008 

-116.33 

i. 826-009  -173.6a 

”27155+1151  • 

"577 zr 

3.45 

3.717-008 

-116.33 

1.607-009  -174.49 

2.313+001 

58.16 

3 .55' 

3.498-1308 

-116.33 

1.418-009  -174.83 

2;TfB7TTnrr'- 

55753" 

3.55 

3.295-008 

-116.25 

1.257-009  -174.67 

2.621+001 

58.42 

3.60 

3.106-008 

-116.18 

1.120-009  -174.06 

2.773+001 

57.85 

3.7  0 

2.770-008 

-116.01 

9.090-010  -171.81 

3.047*001 

55.81 

3.8  0 

2.47  9-008 

-115.80 

7.613-010  -168.86 

3. 256+0 Or 

53i  06 

4.0  0 

2.008-008 

-115.40 

5.795-010  -163.58 

3.470+001 

48.18 
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Table  2 

field  calculations  for  a  buried  magnetic  dipole 

VERTICAL  DIPOLE 


H  =  5.0C 

K  = 

2.0  Z 

=  C. 

B/H  -  i .25 

0 

P 

PHASE (P) 

U 

PHASE(J) 

P/Q  PHASE (P/Q> 

IN  DEGREES 

IN  DEGREES 

IK  OEGTTEES 

0.00 

u. Uo  U  +  duu 

U  .00 

9.4O5-U02 

148  .11 

U.UUU+U0C 

-148.11 

0  .02 

4.673-303 

134*94 

9.382-002 

148.0  2 

4. 951-002 

16.92 

0.04 

9.299-003 

164.78 

9.313-002 

147.75 

9. 985-002 

17. 02 

0.06 

1.383-002 

134.50 

9.199-002 

147.31 

1.503-C01 

17.20 

0.08 

1.622-002 

134.12 

9.042-002 

1  46  .63 

2  •  015- C  L 1 

17 .44 

0.1G 

Z.243-JC2 

163.62 

8.844-002' 

145.86' 

2.536-D01 ' 

17.76  " 

0.15 

3.192-J02 

1 o 1 .93 

8.191-002 

142.97 

3*896-001 

18.93 

0.20 

3.955-002 

159.49 

7.360-002 

138.78 

5.374-TT01 

20.72 

0.25 

4. 5U5-0U2 

136.43 

6.422-002 

133.11 

7. O16-C01 

23.29 

0.30 

4.835-002 

152.63 

5. 45 0-002 

125.7  J 

8.871-001 

26.93 

0.35 

4.956-002 

148.13 

4.517-002 

116. Id 

1.097+000 

32.00 

“0.40 

4.894-002 

143.04 

3.688-002 

104.13 

1 . 327+00  0 

35794 

0.45 

4  »b85-Uli2 

1 37.2  u 

3.012-002 

89.0d 

1  *  555  +  000 

48.13 

0.50 

4.368-002 

130.67 

2.521-002 

71.25 

1.732+000 

59.4-2 

0.55 

3.983-002 

123.41 

2.214-002 

51.76 

1.799+000 

71.65 

0.60 

3.564-002 

115.41 

2.052-002 

32.48 

1.737+000 

82,93“ 

0.65 

3.141-JU2 

1 J6 .65 

1. 973-002 

14.94 

1. 592+UUU 

91.71 

0.70 

2.736-302 

97.12 

1.924-002 

-0  .42 

I. -422^000 

97759  “ 

0.75 

2. 36  3-J  02 

36.82 

1.872-002 

-13.8o 

1.262+000 

100.68 

0.80 

2. L33-002 

75.73 

1.801-002 

-25.84 

1.128+000 

101.62 

0  .85 

1.747-0U2 

04.03 

1. 709-002 

-36.7  d 

1. 023  +  000 

100.85 

0 .9  C 

1.5U7-002 

51.83 

1.598-002 

-46.99 

9.432-001 

98.82 

0.95 

1.307-002 

39.23 

1.473-002 

-56.69 

8.874-001 

95.92 

1.0  0 

1.143-002 

26.43 

1.341-002 

-66.04 

8.521-C01 

'  92 '.53 

1.05 

1. U08-JU2 

13.82 

1.2u6-UU2 

-75.14 

8.343-001 

88.96 

1.10 

d. 548-003 

1.43 

1.077-002 

-84.05 

8.311-001 

85.49 

1.15 

7. 590-du? 

-10.53 

9.512-003 

-92.83 

8.400-001 

82.31 

1  .20 

7.  160-003 

-21.97 

8.337-003 

— 1  u  x  .5 1 

8.588-001 

79.54 

1.25 

b . *25- 3  03 

-32.86 

7 . 25 6-0  0  3 

-110.11 

8.855-001 

77.25 

1.30 

5.763-003 

-43.1’ 

6.275-003 

-118.64 

9.185-001 

75.49  - 

1.35 

5.160-003 

-52.99 

5.395-003 

-127.11 

9. 566-001 

74  .13 

1  «4C 

4. do  7- 303 

-62.29 

4 .  bi 4-u0  3 

-1  35  .5  4 

9.986-001 

73.26 

1.5C 

3. b52-3uS 

-79.52 

3.328-003 

-152. 2d 

1.  ‘J91+:0y 

72.74 

1  .60 

2. 814-303 

-96.15 

2 . 36>i-00  3 

-168.83 

1.  192+G00 

73.68 

1.70 

2.  14  0-003 

-139.35 

1.648-u03 

174.76 

1.298+ LOO 

-284.11 

1.8  i 

1.596-303 

-122.21 

1.134-003 

153.47 

1.407+CCG 

-280  .68 

1.9  u 

1 » 1  b  d  -  il  t'  3 

-1 53.72 

7.692-004 

142  .2d 

1.618+000 

-276.4  J 

2  •  0  G 

8.375-304 

-143.77 

5.  loo.- 0  04 

126.12 

1.632+000 

-269.89 

2.10 

5z  682-004 

-152.12 

3.365-004 

109.89 

1.  74  6+00  0 

-2  62 . 0 1 

2  .2  0 

4.  ii4  6- 0u4 

-158.37 

2 . 162-ub  4 

93.39 

1. U72+0OO 

-2  51 . 76 

2  .3  v 

2.733-004 

-1d1 .82 

1 ,34h-iil)4 

76. 2d 

2  •  dl  6+  it  0  u 

-2  38.10 

2.40 

1.831-304 

-161.51 

6. 2fc 5- 005 

57  .95 

2.216+00C 

-219.47 

2.50 

1. 262-004 

-I5b»43 

4.89u-0G5 

37. 2d 

2.  560+000 

-193.71 

2.60 

9.174-005 

-146.69 

2.84J-005 

12.24 

3.230+000 

-159.13 

2.65 

d.  179-005 

-141.32 

2.1d2-o05 

-2.72 

3. 749+U0L 

-138.6'j 

2.70 

7.  *97-305 

-135.94 

1.714-J05 

-19.51 

4.  37 4+ CO 0 

-116.43 

2.75 

?.  331-005 

-1  31.19 

1.401-005 

-37.69 

5.017+00  0 

-93.50 

2.80 

6. 698-005 

-127.32 

1.207-C05 

-56,13 

5.551+DOO 

-71.19 

2.85 

6.44C - Jo6 

-124.36 

1.  i*9u-006 

-73.49 

5.906+ OOU 

-60.87 

2  .90 

6.216-335 

-122.2  3 

1.  [-19-005 

-88.83 

6.  1C2+:O0 

-33.35 

D 

45 

Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPUL i 

VERTICAL  DIPOLE 

H  =  5.0  G  K  =  2.0  Z  -  0.0  B/H  =  0.25 

P  PHHSE(P)  Q  PHASECQ)  P/Q  PHASE(P/Q) 

IN  OEGREES 

IN  DEGREES 

IN 

OEGREES 

2.92 

6.131-005  -121.58 

9.969-006  -94.42 

6. 150+000 

-27.16 

2.94 

6.046-005  -121.03 

9.771-006  -99.62 

6. 188+000 

-21.41 

2.96 

5.961-005  -120.58 

9.585-006  -104.50 

6.219+GOG 

-16.  C 8 

■'2.98 

5.876-305  -120.20 

9.406-306  -109.07 

6. 247+360 

-11.13 

3.00 

5.790-005  -119.91 

9.228-UC6  -113.36 

6. 274+000 

-6.55 

3.02 

5.  70  2-005  -li9.6? 

9.&49-C06  -117.39  ' 

6.301+606 

-2129 

3.0  4 

5.613-005  -119.50 

8.867-006  -121.18 

6.331+000 

1.68 

3.06 

5. 52 4-0 05  -119.38 

8.6&0-006  -124.75 

6.363+00  0 

“  5.37 

3.08 

5.432-005  -119.31 

8.488-006  -128.13 

6.400+000 

8.82 

3.i'o 

5.T4T-005  -119.27 

8.297-T13V-I3i.32 

3.441+303 

12.04 

3.15 

5.105-005  -119.33 

7.774-006  -138.59 

6  •  567  +  uO  0 

19.2  6 

3  .TO ' 

4V066-ao5~  -HS.5V 

7.235-006  -144.90 

6.726+03  0 

25.45 

3.25 

4.627-005  -119.84 

6.685-006  -150.64 

6. 921  +  Otio 

30.80 

3.30 

4.389-005-120.18 

6.135-006  -155.64 

7.153+C30 

35. 4C 

3.35 

4.155-005  -120.55 

5.598-006  -160,06 

7.422+000 

39.51 

3.40 

3. 928-005  -120.93 

5.082-006  -163.93 

7.729+703 

43.03 

3.45 

3.709-005  -121.24 

4.594-006  -167.29 

8. 073+QOo 

46.6  5 

"3.5  0 

3,500-01$  -121.53 

4.139-006  -170.14 

8.456+003 

‘48701 

3.55 

3.300-005  -121.78 

2.719-006  -172.51 

8.875+000 

50  .74 

*  3.60 

3.112-005  -121.97 

3.336-006  -174.41 

9.328+003 

52.03 

3.70 

2,769-005  -122.22 

2.683-006  -176.81 

1. 032+001 

54.59 

"  3.80 

2.468-005  -122.28 

2.172-006  -177.51 

1.136+60 1  ' 

55.23 

4.00 

1.981-005  -122.02 

1.494-006  -175.13 

1.325+001 

53.11 

Table  2 

UtLJ  CALCULATIONS  FOR  A  8URIE0  HAoNETIC  DIPOLE 
VERTICAL  DIPOLE 

H  =  5.0  C  K  =  5.  fc  Z  =  0.tJ  B/H  s  £,25 


D 

P 

PHASE (P ) 

Q 

PHASE(Q) 

P/Q  PHASE(P/Q) 

A 

N  DEGREES 

IN  DEGREES 

IN  DEGREES 

0. 

OC 

J. oOO+OQG 

0.0J 

5.555-003 

-12.3o 

0. OGO+OOb 

12.30 

0. 

02 

3.o96-J04 

2.99 

5.535-103 

-12  .4 o 

5.593-002 

15.4  0 

u . 

04 

6.  150-004 

2.80 

5 • 482-UO  3 

-12.71 

1. 122-CC1 

15.51 

0. 

06 

3.124-004 

2.48 

5,395-003 

-13.24 

1.691-001 

15  .71 

0. 

06 

1.196-003 

2.02 

5,275-003 

-13.97 

2.271-001 

15.99 

0* 

10 

1.468-303 

1.44 

5,125-003 

-14  i93 

2.864-001 

*  16 .37- 

u . 

15 

2.U5/-103 

-0.58 

4.637-003 

-16.32 

4.435-001 

17.74 

0. 

20 

2,495-003 

-3.39 

4.031-003 

-23  .30 

6.189-001 

19.91" 

0  . 

25 

2.766-003 

-6.99 

3.369-003 

-30.16 

6.209-001 

23.16 

m 

3  0 

2.674-003 

-11.38 

2.714-003 

-39.37 

1.0 55+ COL 

27.59 

0. 

35 

2.O39-J03 

-16 .55 

2. 124-0  0.3 

-51.67 

1.336+00  C 

35  .12 

m 

40 

2.690-0C3 

-22.51 

1.645-003 

-67  .86 

1. 535+0 OC 

45437  ~ 

0. 

45 

2.461-003 

-29.27 

1.30  9-003 

-  66 . 3  o 

1 .681  +  00  C 

59.02 

50 

2.186-003 

-36.67 

1.118-003 

-111.32 

1. 957+00  C 

74.45 

jj 

55 

1.898-UU3 

-<+5  .35 

1  •  036-00  3 

-133.60 

1 « 83  2+00  u 

86.25 

60 

1.615-003 

-54.75 

1.007-003 

-152.75 

1.604+000 

98.00 

65 

1.354-303 

-65.13 

9. 666-004 

-168.62 

1.372+000 

103.49 

0. 

70 

1.126-003 

-76.51 

9. 547-004 

£  76  iUff  ' 

"  1. 179+050 

-254.52  - 

1 

75 

3.333-304 

-  88.66 

9.058-004 

166  .31 

i. 030+000 

-255.16 

1 

60 

7.769-004 

-1  12,07 

8.422-004 

155.72 

9.225-001 

-257.79 

a 

65 

6.531-004 

-115.8) 

7.686-004 

145.85 

8.497-001 

-261.75 

0. 

90 

5  •  56  6  -  0  0  4 

-129.99 

6, 902-004 

136.45 

8  .  055-001 

-266.45" 

95 

4.815-004 

-143.96 

6.113-004 

127.39 

7.877-001 

-271.35 

1. 

0  0 

4. 221-004 

-137.48 

5.35  0-0U4 

115753 

'7.391-50  I 

-276. trr 

1. 

05 

3.736-304 

-170.33 

4.635-00  4 

109,82 

8,064-001 

-280.12 

1. 

10 

3. 329- 004 

177.69 

3.981-004 

101.20 

8*  361-00 1 

76.46 

1. 

15 

2.972-004 

166.49 

3.395-004 

92.66 

8.754-001 

73.83 

1. 

20 

Z.652-004 

156.06 

2.877-004 

84.15 

9.216-001 

71.91 

1. 

25 

2.361-304 

146.33 

2 . 424-CO  4 

75.6  8 

9.737-001 

70.65 

r. 

30 

2.394-304 

137.22 

2.G34-004 

67.22 

1.03C+G0C 

7(T.T)II 

i. 

35 

1. 649-004 

128.68 

1.699-004 

58.73 

1. 069+000 

69.86 

i. 

40 

1.626-004 

120.59 

1.414-004 

50  .34 

1.150+000 

70.  Z5 

i. 

50 

1. 238-004 

1 15.73 

9. 7C 4-005 

33.46 

1.276+ LOO 

72.24 

i. 

6  o 

9.252-005 

32.31 

6.568-005 

16.57 

1. 404+00  C 

75.73 

i. 

70 

6.781-005 

80.27 

4.430-005 

-0  .35 

1.53  1  +  000 

80  .63 

i. 

80 

4.877-305 

59.61 

2.953-005 

-17.34 

1.652+CUD 

86  .95 

i. 

90 

3.441-005 

6  0.45 

1.951-0O5 

-  34  .  4  6 

1.764+ COO 

94.68 

2. 

00 

2.361-305 

53.01 

1.277-005 

-51.77 

1.664+000 

104.76 

2. 

1C 

1.616-005 

47.82 

8.284-006 

-69 . 4  j 

1.951+000 

117.22 

2. 

20 

1. u8  2-005 

45.63 

5.321-006 

-87.56 

2. 033+000 

133  .15 

2. 

30 

7.239-006 

47.32 

3.387-006 

-106. 5>i 

2.137+000 

153.62 

2. 

40 

5.006-006 

53.72 

2.144-006 

-126.61 

2.335+000 

180.33 

2. 

50 

3.757-006 

63.78 

1.  360- 006 

-146.31 

2 •  763+0  0  0 

212.09 

2. 

60 

3.133-0C6 

74.13 

8.767-007 

-171.80 

3. 573+100 

245  .96 

2. 

65 

2.>i  6  -  3  C  b 

78.31 

7. 131-007 

175.66 

4.13  7+CC, 

-97.38 

2. 

70 

2. 811- job 

81.65 

5.872-007 

162  .96 

4.767+000 

-81.31 

2. 

75 

2.696-006 

d4.15 

4, 9b  6-00  7 

150.14 

5.496+C0  0 

-65.99 

2. 

60 

2.692-336 

J5.92 

4. 162-007 

137.45 

6 .229+000 

-51.53 

2. 

85 

2. 491-J06 

37  .0  9 

3. 562-0 u 7 

125.14 

6.956+uOl 

-38.05 

2. 

90 

2. 39 ii- dub 

17.79 

3.121-007 

113.41 

7. 659+  0  0  0 

-25.61 
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Table  2 

FIELD  CALC JLATIONS  FOR  A  BURIED  MAGNETIC  OIPOLL 
VERTICAL  OIPOLE 


H  =  5.00 

K  = 

5.0  Z 

=  0.  J 

8/H  =  0.25 

0 

P  PHASE (P) 

Q 

PHASE (Q) 

P/Q  PHASE (P/Q) 

IN 

DEGREES 

IN  OEGREES 

IN 

DE  .REES 

2.92 

2.350*006 

67.97 

2.962-007 

108.91 

7.932+600 

-20.94 

2.94 

2. 308-006 

68.09 

2.815-«07 

104.53 

8,200+606 

-16.44 

2  .96 

2.207-006 

88.17 

2.678-007 

100.28 

8.464+U0u 

-12.11 

2.96 

2.225-006 

88.22 

2.551-007 

96.15 

8.724+000 

-7.94 

3.0(1 

2.  163-006 

66.23 

2.431-007 

92.16 

8.981+000 

-3.93 

3.02 

2.141-006 

86.21 

2.316-007 

88.29 

9.236+000 

-0.09 

3.04 

2.099-306 

88.16 

2.212-007 

84.5  5 

9 . 491  +  00  0 

3.61 

3i  •  06 

2. 057-006 

68.09 

2.110-007 

80.9*+ 

9.746+000 

7.15 

3.06 

2.015-006 

88.01 

2.014-007 

77,46 

1 .60  0  +  001 

10.55 

3.10 

1.973-006 

87.91 

1.923-007 

74.10 

1.026+001 

13.82 

3.15 

1.666-006 

87.62 

1.710-007 

66.21 

1. 093+001 

21.41 

3.2  0 

i. 766-0 06 

87.33 

1.519-007 

59.04 

1.163+001 

28.26 

3.25 

1.667-OUb 

66.96 

1,345-007 

52.54 

1. 239+C01 

34,42 

3.30 

1.  5  72 — U  U  6 

86.64 

1.188-007 

46. 6* 

1.323+Cill 

39.96 

3  .35 

1.460-006 

66.35 

1.046-007 

41.45 

1.415+001 

44.90 

3.40 

1.394-006 

66.13 

9. 182-CO  8 

36.83 

1.518+001 

49.26 

3.45 

1.312-006 

85.89 

8.033-008 

32.82 

1.633+001 

53.07 

3.50 

1.^35-006 

85.73 

7.010-608 

29.42 

1.761+601 

56.31 

3.55 

1.163-J06 

65.61 

b.  105-008 

26 . 6a 

1.904+oQl 

58.96 

3.60 

1 ■ u95-0U6 

85.55 

5.310-008 

24.53 

2.062+001 

61.02 

3.70 

9.  73  4-007 

85.53 

4.C23-608 

22.28 

£.420+001 

63.26 

3.60 

6.683-007 

85.65 

3.067-008 

22.67 

2. 313+001 

62.98 

4.00 

6.990-007 

86.09 

2.604-008 

29.4  0 

3.488+0U1 

56.69 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  HAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  10. OG 

K  = 

2.0  Z 

=  0.0 

B/H  =  c . 5u 

D 

P 

PHASE (P) 

a 

PHASE<Q> 

P/Q  PHASE  (P/Q) 

IN  DEGREES 

IN  DEGREES 

IN  DEGREES 

0.00 

0. 000  +  000 

0.03 

4.975-004 

157.73 

0.000*000 

-157.73 

0.02 

3.528-005 

177.49 

4.952-004 

157.52 

7.124-002 

19  *96 

0.04 

6.  *9  2-005 

177.09 

4.885-004 

156.89 

1.431-0U1 

20.20 

0.06 

1.033-004 

176.43 

4.776-004 

155.83 

2, 163- DO  1 

20.60 

0.08 

1. 349-004 

175.51 

4.626-004 

154.32 

2.916-001 

21.19 

o~.ro 

1 . 641 -Off  4 

17  4.32 

4.441-004 

152.35 

3.695-001 

21.97 

0.15 

2.242-004 

170.18 

3 . 856-00  4 

145.24 

5.813-001 

24  .94 

0.20 

2.626-004 

164.36 

3.177-004 

134.47 

8.266-C01 

29.89 

0.25 

2.785-004 

156.84 

2. 510-004 

119.10 

1.110*000 

37.74 

0.30 

2.744-004 

147.5  8 

1.959-004 

98.09 

1.40T+OOCI 

49i  49^ 

0  .3  5 

2.550-004 

136.50 

1. 597-004 

71. 7j 

1 .597*000 

64.80 

fl.4'0 

2.261-004 

123.52 

1.424-004 

43.^2 

1 . 568*00  U 

80.71 

a  .45 

1.933-0  04 

138.58 

1.361-004 

17.15 

1.421*000 

91.39 

0.50 

1.612-004 

91.63 

1.319-004 

-5.35 

1.222*000 

96.98 

0.55 

1. O26-0U4 

72.81 

1. 251-004 

-25. 1j 

1.060+C0G 

97.91 

0.60 

1.C9C-0O4 

52.47 

1.148-004 

-43.14 

9.492~-Dffl 

95.61 

0.65 

9. J3G-005 

31.28 

1.U17-GU4 

-60.21 

8.876-001 

91.48 

0.70 

7.567-005 

10.  C2 

8.73C-005 

-76.76 

8~.6&~r-TT0T 

~85  .TB 

0.75 

6.392-005 

-10.60 

7,277-005 

-93.05 

8.783-001 

82  .45 

Q.8G 

5.4G3-0G5 

-30.16 

5.913-005 

-109  .22 

9.137-001 

79.07 

0.85 

4. 538-005 

-*8.53 

4.696-005 

-125.35 

9.664-001 

76.8  4 

0.90 

3.766-005 

-65.64 

3.653-005 

-141.4  6 

1. 031+000' 

"  75.81 

0  .95 

3.G78-J05 

-31.65 

2. 79G-005 

-157.56 

1.103*000 

75.91 

1.0  0 

2.471-005 

-36.62 

2.  09 4- GO 5 

-173.67 

1 .  ITTG+TTOO 

~  77TTT5 

1.10 

1.  50  2-005 

-123.56 

1.124-005 

154.11 

1.337+OUG 

-277.67 

1.20 

8.381-006 

-146.37 

5.664-006 

121.70 

1.480*000 

-268.07 

1.30 

4.  226- 306 

-163.75 

2.675-006 

88.58 

1.580*000 

-2  52  .3  3 

1.40 

1.887-006 

-171.52 

1.178-006 

53.22 

r.50T*inro 

-224.74 

1  .50 

8. 123-JU7 

-157.69 

4. 894 -OG 7 

12.0  7 

1 .660+000 

-169.75 

1.55 

6. 253-0G7 

-140.93 

3, 181-0C7 

-12.41 

1.966+000 

-128,51 

1.60 

5. 743 -J 07 

-126.13 

2.169-007 

-39.65 

2.648+GOL 

-86.45 

1.65 

5. 693-007 

-117.73 

1.605-007 

-67.67 

3. 547*000 

-50.07 

1.70 

5.636- Ju7 

-114.32 

1.287-007 

-93. 3o 

4.379+OOG 

-20.95 

1.75 

5. 447-327 

-113.61 

1.U77-Q07 

-114.96 

5. 058*00  0 

1.35 

1.80 

5. 139-007 

-114.20 

9.091-008 

-132.47 

5  >65 3* COG 

18.27 

1.85 

4.754-317 

-115.33 

7.599-008 

-146.55 

6.  256* (TOO 

31.25 

1  .90 

4. 336-307 

-116.47 

6 • 250-0  0  3 

-157.81 

6 . 93  7  ♦  U  0  0 

41.34 

1.95 

3. 916-Ju7 

-117.43 

5. 057-008 

-1 66 .5 a 

7 .74  6+000 

49.12 

2.00 

3. 522-307 

-118.24 

4.  037-008 

-173.1J 

8.724+OOu 

54 . 6  7 

2  .05 

3.16C-3G7 

-118.69 

3.198-008 

-177.34 

9.  883*000 

58.65 

2. 10 

2.  63  7-  3C7 

-1 1 8 . 8  o 

c . 53  3-GC  8 

-179.31 

1.12C+101 

60  .45 

2.15 

2.654-307 

-118.81 

2. 028-GG8 

-179.17 

1.259*031 

60.36 

2.20 

2,  iob- JG7 

-118.59 

1 .660-000 

-177.28 

1.39G+G01 

58.69 

2.25 

2. «9l-307 

-118.29 

1.359-008 

-174.3  3 

1  .495*001 

56.04 

2. 3  0 

1.  9c 3-. 1 07 

-1L7.94 

1.215-008 

-171  .11 

1. 56 6*001 

53.17 

2.40 

1.  592-Jli  7 

-117.27 

9.787-009 

-166  •  l'J 

1.  626*001 

48.83 

2  .50 

1. 346-307 

-116. 7* 

8. 167-009 

-163.8- 

1  •  64  8*  C  0 1 

47.0  5 

2.55 

1.  c4i- J u7 

-116.54 

7,470-009 

-163.36 

1.661*001 

46,82 

2.6C 

1.146- JU7 

-116.36 

6. 824-009 

-163.18 

1.680*001 

46.82 

2.65 

1.  .6 )- j 37 

-116.21 

6.  225- GG 9 

-163,13 

1.704+001 

46,92 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  =  lO.uc  K  = 

2.U  2 

=  0.0 

B/H  =  l .5l 

c 

P  PHASE (P ) 

U 

PHASt(U) 

p/q  phase  (p/u) 

IN  DEGREES 

IN  DEGREES 

IN 

DEGREES 

2.70 

9.825-UiiG  -116.07 

5.b72-0U9 

-163.13 

1. 732+LQ1 

97.06 

2.75 

9.119-008  -115.95 

5.167-009 

-163.13 

1.769+001 

97.18 

2.60 

8. 967-008  -115.83 

9.709-009 

-163.09 

1.798+001 

97.26 

2.05 

7.875-008  -115.72 

9.299-009 

-163.01 

1.8344001 

97.29 

2.90 

7.339-008  -115.62 

3.922-009 

-162.90 

1.870+001 

97.2  8 

2.95 

6.839-008  -115.52 

3.588-009 

-162.75 

1.90  6+ 'OUT 

97.?  3  ‘ 

3.00 

6.389-308  -115.92 

3.287-009 

-162.58 

1.992+001 

97.16 

3.10 

5.589-008  -115.29 

2.775-U09 

-162.23 

2.013+001 

96.99 

3.20 

9,906-008  -115.07 

2.357-J09 

-161.90 

2.081+001 

96.83 

3.40 

3.833-008  -119.79 

1.729-009 

-161.37 

2.217+001 

96.5  8 

3.6  0 

3.038-008  -119.55 

1.292-009 

-160  .95 

2. 353+001 

96.9  0 

3.80 

2.990-008  -119.35 

9.806-013 

-160.61 

2.98B40C1 

4S.25 

9.0  0 

1.982-008  -119.19 

7 .555-ulO 

-160.31 

2.629+001 

96,12 
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Table  2 

f-'ICLO  L  ALC'LAT IONS  TOR  A  BURIED  MAGNETIC  OIPOLt 
VERTICAL  DIPOLE 


C_> 

• 

o 

H 

II 

X 

K  = 

5.0  Z 

=  G.J 

B/H  =  0 . 5u 

D 

P 

PHASE(P) 

U 

PHASE  (J) 

P/Q  PhASE(P/Q> 

IN  DEGREES 

IN  DEGREES 

IN  DEGREE'S 

0.00 

O.uOO  +  Ol'  0 

0.03 

1.251-608 

-97.18 

0.  00  0+000 

97.18 

0.02 

1 • 054-0u9 

-79.17 

1.242-008 

-97  .4  o 

8.486-30  2 

18.28 

0.04 

2.080-009 

-79.70 

1.217-008 

-98.29 

1.70  9-001 

18.59 

0.05" 

■  3. 050-009 

-80.57 

1.177-008 

-99  .7  J 

7.  592-001 

19.13 

0  .06 

3.941-009 

-81.79 

1.122-008 

-101 .70 

3. 512-001 

19.91 

omr 

~ 4773^7!  VT 

-53.36 

1.056-008 

-104.3* 

4T45T-OOT  70.58 - 

0.15 

6.175-009 

-88.82 

8.550-009 

-114.06 

7.223-001 

25.24 

0.2U 

6.794-009 

-9S.49 

6.411-009 

-129.43 

1* 060+OOT 

"37.94 

0.25 

6.663-009 

-1J6.39 

4.604-009 

-1 52.59 

1 .447*000 

46.20 

r.3IT 

5.992-009 

-118.63 

3.478-009 

175.66 

1.723+005 

-2  94-.E9 

0  .35 

5.036-009 

-133.34 

3.040-009 

141.23 

1. 657+00 0 

-274.57 

u;inr 

4.025-009 

-150.69 

2.918-0C9 

111.83  ‘ 

'1. 379+000" 

-762, 5T 

0  .45 

3.122-309 

-170.76 

2.783-009 

88.11 

1. 122+  00  G 

-258.88 

B  .“50 

2.406-009 

166.71 

2.534-009 

67.89 

9.495*001 

98.73 

0.55 

1.882-009 

142.65 

2.195-009 

49.50 

8.576-001 

93.16 

0.60 

1.511-009 

118.49 

1.819-009 

32.04 

8. 305-00 1 

85.45 

0.65 

1. 238-309 

95.55 

1.454-009 

15.05 

8.515-001 

80  .50 

inrra 

1.021-009 

74.50 

1.127-009 

-1.71 

9.  05  8-00 T 

75.-? r  — 

0  .75 

8.370-010 

55.41 

8.524-010 

-18.38 

9.819-001 

73.79 

0.60 

6.769-010 

38.09 

6.317-010 

-35.01 

1.071+000 

73  .TO" 

0.85 

5.379-010 

22.27 

4.6C2-010 

-51.66 

1.169+000 

73.94 

0.90 

4.192-010 

7.77 

3.304-010 

-68.35 

1.769+000 

76.12 

0  .95 

3.203-010 

-5.54 

2 . 342-ul0 

-85.09 

1.368+000 

79.55 

1.00 

2.398-010 

-17.70 

1.641-010 

-101.93 

1.461+000 

84.19 

1.10 

1.256-U10 

-38.35 

7.81 J-011 

-135.88 

1. 611+000 

97.53 

1.20 

5.987-011 

-52.42 

3.576-011 

-170.77 

1.674+000 

118.35  ‘ 

1.30 

2.583-011 

-54.12 

1.583-011 

152.49 

1 . 632  +  j  0 0 

-206.61 

1.40 

1.248-011 

-32.92 

6.915-012 

112.37 

1. 805+000 

-1  45.2  9 

1  .50 

1.007-311 

-8.53 

3.162-012 

67.95 

3. 185+GOo 

-76.45 

1.55 

9.759-012 

-3.61 

’2. 235-G1 2 

44.95 

4. 366+30  u 

-48.55 

1.60 

9.341-312 

-1.87 

1.639-012 

22.6  4 

5.699+00  0 

-24.51 

1.65 

8.763-312 

-1.84 

1.23  8-012 

1.9  6 

7.078+000 

-3.80 

1.7  0 

8. ,72-012 

-2.58 

9.516-013 

-16.48 

8.  483+  GO  0 

13.91 

1.75 

7.332-012 

-3.57 

7.348-013 

-32.51 

9.979+000 ’ 

'  78”.  9  4 

1 .8  u 

6.59o- 012 

-4.53 

5.647-013 

-46.14 

1.  168+001 

41.61 

1.85 

5,900-312 

-5.33 

4,295-013 

-57.41 

1.374+001 

52.  ri 

1.90 

5.264-012 

-5.81 

3 » 225-ul 3 

-66.27 

1.632+001 

60  .46 

1.95 

4.697-012 

-6.06 

2 . 39  3-ul 3 

-72.54 

1.963+001 

66.48 

2.00 

4.200-312 

-t»,0  3 

1 . 764-tl 3 

-75.89 

2.381+001 

69,82 

2.05 

3.767-012 

-5.93 

1.307-013 

-76.00 

2.881+C01 

70.07 

2.10 

3.393-012 

-5.67 

9.949-014 

-72.83 

3.410+OG1 

67.16 

2,15 

3,067-312 

-5.35 

7.959-014 

-67.23 

3.854+001 

61.87 

2.20 

2.784-312 

-5.02 

6.77U-C14 

-63  .91 

4.112+CQ1 

55.80 

2.25 

2.535-312 

-4.71 

6.057-014 

-55.55 

4.185+001 

50.84 

2.30 

2.315-012 

-4.43 

5.57  2-014 

-51  .89 

4 . 155  +  u J 1 

47  .46 

2.40 

1.945-012 

-3.97 

*♦•80  1-114 

-48.89 

4.052+001 

44.92 

2.5*1 

1.647-312 

-3.64 

4.065-014 

-48.86 

4.052+001 

45  .21 

2.55 

1.519-012 

-3.50 

3.71o-Q14 

-49.17 

4.  095+00  1 

45.67 

2.60 

1.404-ul2 

-3.38 

3.375-014 

-49  .49 

4.159+  001 

46.11 

2.65 

1.259-312 

-3.27 

3. 064-C14 

-  49 ,75 

4.23  9+0  01 

46.48 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  OIPOLL 
VERTICAL  DIPOLE 


H  =  10.00 

K  = 

5,0  Z 

=  0.3 

B/H  =  D.»t 

D  .  . 

P  PHASE(P) 

Cl 

PHASE (G) 

P/Q  PHASE (P/Q) 

IN 

OEGREES 

IN  OEGREES 

IN 

DEGREES 

2.70 

1.203-012 

-3.16 

2.780-014 

-49,93 

4.328+001 

46.74 

2.75 

1.117-012 

-3.06 

2.524-014 

-49.95 

4.423  +  001 

46  .68 

2  .60 

1.037-012 

-2.97 

2.296-014 

-49  .90 

4.519+001 

46.93 

2.65 

9. 652-013 

-2.86 

2.091-014 

-49.79 

4. 615+0 OY 

46.91 

2.90 

6.991-013 

-2.79 

1 . 909-C1 4 

-49.64 

4.709+001 

46.65 

2.95  ~ 

6.367-013 

-2.71 

1.747-014 

-49.46 

4.60TPF001 

46.76 

3.00 

7.632-013 

-?  .63 

1.602-014 

-49.29 

4.869+001 

46.66 

3.10  * 

6.854-OlT" 

-2.46 

1.354-014 

-48.96 

5.062+601 

46.4  8 

3.20 

6.025-013 

-2.35 

1.152-014 

-48.69 

5.230+001 

46.34 

3.40 

4.  7i  1-013 

-2.12 

8.464-015 

-48.29 

5. 566+661 

46. ir 

3.60 

3.737-013 

-1.93 

6.330-015 

-47.97 

5.904+001 

46.05 

3.80  ' 

'  3*.  003-013 

-1.77 

4.811-015 

-47.71 

6;2¥2+6XT~ 

45.93 

4.00 

2.441-013 

-1.64 

3.709-015 

-47.47 

6.580+001 

45.84 
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Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


U 

3 

• 

CD 

II 

X 

K  = 

2.0  Z 

=  0.0 

B/H  =  0.25 

D 

p 

PHASE (P) 

U 

PHASE  (U) 

P/Q  PHASE (P/Q) 

IN  DEGREES 

IN  DEG  RITES 

. .  *■  TN  “DEGRESS' 

0.00 

0. 00  0*000 

0.00 

2.220-003 

-102.29 

0.000+000 

102.29 

0.02 

1.47G-004 

-82.97 

2.211-003 

-102.47 

6. 651 -CO  2 

19.51 

0.04 

2. 917-004 

-83.31 

2.184-003 

-103.02 

1. 336-GQ1 

19.71 

0  .06 

4. 318-004 

-83.57“ 

2.141-003 

-1  03592 

2.017-001 

20.06 

0.08 

5.651^004 

-34.66 

2.082-003 

-105.21 

2.715-001 

20.55 

Tmr 

~  E'-TSE-UTS 

-B5.67 

2  •  0 08-0  03 

-106.83 

3.  475-OUT 

21.71 

0.15 

9.520-004 

-89.19 

1.772-003 

-112. 9u 

5. 374-001 

23.71 

o.tct 

1.131-003 

-94.14 

1.490-003 

-121.93 

7.592-001 

27.79 

0.25 

1. 222-003 

-100.53 

1.203-003 

-134.68 

1.016+000 

34.15 

0  .30 

1.230-003 

-108.39 

9.465-004 

-152 .10 

1. 297+000 

43.70 

0.35 

1. 172-003 

-117.78 

7.597-UQ4 

-174.67 

1. 543+C00 

56.89 

"r.vr' 

“1.067- 003 

-128.76 

6,501-004 

159.15 

1.641+000 

-287Y97 

0.45 

9. 361-004 

-141.41 

6.034-004 

133.15 

1. 551+C0L 

-274.57 

0.50 

7.990-004 

-155.78 

5. 85G-C04 

11C  .07 

1.366+000 

-265.75 

0.55 

6.695-004 

-171.83 

5.671-004 

90.  lu 

1.181+00 C 

-261.97 

0.60 

5.564-004 

170.43 

5.373-004 

72.35 

r.  036+C0Q 

9  8  i  3  ff” 

0.65 

4 . 633- J  04 

151.49 

4.941-004 

55.97 

9.377-001 

95.52 

'  IT.  7  0 

T. 892-004 

''31*85 

4.411-004 

40137 

“B.  827-001 

•  grro? — 

0.75 

3 . 30  fa- 0  04 

112.13 

3.831-004 

25.18 

8. 629-001 

87.0  0 

0.80 

2.830-034 

93.04 

3.246-004 

10.23 

8. 719-001 

82.8  3 

0.85 

2.429-004 

74.78 

2.691-004 

-4.70 

9. 027-001 

79.48 

0.90 

2  076-004 

57.55 

2.187-004 

-19.58 

9. 49  3- OUT 

77.15 

0.95 

1,  759-004 

41 .38 

1.746-004 

-  34  .5u 

1.007+000 

75.87 

I. 00  * 

'  1.472-004 

26.15 

1.372-004 

-49.4b 

1.077+ CO  tr 

"75.61  ■' 

1.10 

9.845-005 

-1.67 

8.101-005 

-79.54 

1.215+000 

77.87 

1.20 

6. 149-005 

-2o»26 

4.529-005 

-109.90 

1. 35 8+00 C 

83. “62 

1.30 

3.  5  5  u  -  J  0  5 

-*♦7.43 

2.401-1,05 

-140.72 

1.479+uOC 

93.23 

“1.4  0 

1.365-005 

-64.15 

1.203-005 

-172.50 

1. 550+000 

108; 35 

1.50 

8.681-006 

-72.67 

5.667-006 

153.55 

1.527+000 

-226,22 

~TVB5 

5.665-306 

-70.87 

3.835-006 

135.03 

T  .477  +  0  OIJ“-705 .91 - 

1.60 

3.73>30o 

-51.91 

2.569-005 

114.89 

1 . 452  +  0  0  Q 

-176.81 

1.65 

2.747-006 

-45.28 

1.733-006 

92. 68 

1 .585+000 

-137.96 

1.70 

2.461-006 

-28.09 

1.203-006 

68.37 

2. 045+000 

-96.46 

1.75 

2.468-006 

-17.41 

8.815-007 

42.93 

2 . 799+uO  0 

-60  .34 

1  <3  U 

2.  5o2-U  06 

-12.72 

6.874-007 

18.31 

3.640+GUL 

-31. 03 

1.85“ 

2.477-006 

-11.46 

5.617-007 

-3.7? 

4.4T0+ 000 

-7.74 

1.90 

2.385-006 

-11.89 

4.686-007 

-22.48 

5. 090+000 

10  .59 

1.95 

2.  244-006 

-13.05 

3.912-007 

-38.12 

5, 737+OOG 

25. J7 

2.00 

2 . u7b-G  06 

-14.41 

3.234-007 

-51.03 

6.419+000 

36.61 

2.05 

1.896-306 

-15.68 

2.635-007 

-61.53 

f.  197+000 

45.84 

2.10 

1.719-006 

-16.71 

2.115-007 

-69.79 

8.125+000 

53. C8 

2.15 

1.551-006 

-17.42 

1.678-C07 

-75.85 

9. 246+00 C ' 

53.44 

2.20 

1.  399-OCb 

-17.81 

1.322-007 

-79  .69 

1.U56+001 

61.84 

“2.25 

1.263-306 

-17.92 

1.  C43-G07 

-81.11 

1,211+CQl 

63.18 

2.30 

1.143-006 

-17.82 

6.332-008 

-80.32 

1.372+001 

62  .50 

2.40 

9.467-007 

-17.22 

5.754-008 

-74.01 

1.634+001 

56.80 

2.50 

7.957-J07 

-16.49 

4.566-C98 

-67.3 

1.735+001 

50  ,52 

'2.55 

7.328-007 

-16.16 

4 , 201-OC  8 

-64.67 

1.744+P01 

48.51 

2.6G 

6.765-007 

-15.87 

3.876-008 

-63.19 

1.745+001 

47.32 

2.65 

6.257-007 

-15.63 

3.580-008 

-62.33 

1.  748+001 

46.75 
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2  #70 
2.75 
2.50 
2.  #5 
2.90 
2.95 
3.00 
T.iT 

3.20 

T.40 

3.60 

3.60 

4.00 


Table  2 

FIELD  CALCULATIONS  FOR  A  BURIED  MAGNETIC  O'lPOLE. 
VERTICAL  OIPOL E 


H  =  10.00  K  »  2.0 


0.0  e/H  =  u . 25 


P  PHASE(P)  Q  PH ASE(Q)  P/Q  PHASE(P/Q) 

IN  DEGREES'  IN  DEGREES  IN  DEGREES 


5.797-007 

-15.42 

3. 301-008 

5.379-007 

-15.25 

3.036-008 

4.997-007 

-15.10 

2.766-006 

4.646-007 

-14.96 

2.552-008 

4,329-007 

-14.84 

2.336-006 

4.036-007 

-I4.fr 

'2.138-008' 

3.768-007 

-14.62 

1.958-006 

T.  294-007 

-14.41 

T:648-00T 

2.693-007 

-14.22 

1.397-008 

2.256-007 

-13.88 

1.022-006 

1. 769-007 

-13.60 

7.632-009 

1.436-007 

-13:37 

"  5.791-009 

1.166-007 

-13.18 

4.456-009 

-62.02  1.  756+001  46.60 

-61.94  I.771+X01  46.69 

-61.96  1.793+001  46.66 

-62.05'  17  BZT+WI - 47.IT9 

-62.10  1 .653+001  47.26 

-T2.il — r.Tnnni — tt.tt 

-62.05  1.924+001  47.44 

-6I.6T  ^179 Winn  47.39 

-61.45  2.071+001  47.23 

-  60 .77  ~z;  ziraTunn — 9&.tb 

-60.25  2.344+001  46.65 

-  59785 - 2.4STS+X0i  46*747" 

-59. 5u  2.616+001  46.33 
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Table  2 

FIELD  CALCULATIONS  FOR  A" 

VERTICAL  OIPOLE 


H  =  10.00 
P 


K  *  5.0 


PHASE  (P) 
XU  DEGREES 


Z  *  0.0 

PHASE(Q) 
nr"  DEGREES 


B/H  *  0*25 

P/Q  PHA  SE  (P/Q» 


0.00 

0  .52 
0.04 
-  0.06 
0.08 

o.ooo+aoo 

5.933-007 
1.175-006 
1.7315-  JOB 
2.258-006 

0.03 
-34.33 
-34 .71 
"-35.34 
-36.22 

8.209-006 

8.165-006 

8.047-006 

7.849=506' 

7.581-006 

-52.29  0.000+006 
-52.49  77264-502 
-53.10  1.460-001 
—  54.12  2.20  6-551 
-55.56  2.979-001 

52.29 

157r6 

16.39 

. 18776  ~ 

19.35 

6. 10 

2.  741-006  -T7  .35 

7 .249-006 

-57.45 

37781=501 

2(1 .10 

0  .15 

3.711-006 

-41.29 

6. 206-006 

-€4.31 

5.979-001 

23.03 

9725- 

4.294=506 

-46.82 

5.006=509 

"-74782 

"  3. 578=501 - 28.00 - 

o.:<5 

4.485-006 

-53.98 

3.842-006 

-90  .11 

1.167+000 

36.13 

- 0737T 

“4.341=056 

*  -62 .52 

2.900-506 

—111.64  ”  17497+000 

45752 

0.35 

3.953-006 

-73.43 

2.307-006 

-139.36 

1. 713+000 

65  .92 

5.4  tl 

’3.429-006 

’  -85.93 

"  2 .957*596" 

-158799“ 

17575*  Wn 

83.05 

0.45 

2.  865-106 

-100.45 

1.980-006 

164.74 

1.447+000 

-265.18 

- 5755"“ 

2. 334-0  06 

-117.0? 

1.92  8*006 

142;  95  ‘ 

-"iTzn^fftnr 

*759.97 

0.55 

1. 881-006 

-135.74 

1.826-006 

124.18 

1.030+000 

-259.91 

0.60 

"  1.52Z-006 

-156.05 

1.665-006  107.26 

"9.138-001" 

=263.31 

0.65 

1.251-006 

-177.25 

1.466-006 

91.29 

8.535-001 

-268.54 

—  r.70* 

*"1.048-006 

161.65  - 

1.250=506" 

‘  75783  ’  ’ 

8.38/  —  001 

— 85.55 

0  .75 

8.892-007 

141.42 

1.  036-006 

60  .5u 

8.586-001 

80.92 

0.80 

7.575-067 

122.49 

8.380-0!:.* 

45  .24 

9.536-50T" 

*  77"  726 

0  .85 

6.417-007 

104*94 

6.642-007 

29.94 

9.66 0-001 

75.01 

5.95 

5.376-007 

88.67 

5.  171-007 

TV.54 

27045*555" 

75717 

0.95 

4.438-007 

73.52 

3.963-007 

-0.97 

1.120+000 

74.49 

mnr 

37  653-507 

59736  * 

2. 59V- 057" 

— 16 .61 

17255*250 

75797 

1.10 

2.249-007 

33.69 

1.648-007 

-48. 3J 

1.365+000 

81.99 

1.20 

1.296-007 

11.47 

8 . 685—003 

-80.62 

1 • 495*550 

92709 

1.30 

6.812-008 

-6.51 

4.405-008 

-113.76 

1.546+000 

107.25 

— 1.40 

3.178-008 

-17.43 

2.159-008 

-145.19 

1.472+555 

“130  .75  “ 

1.50 

1.319-008 

-11.81 

1.032-008 

175.37 

1.277+0GO 

-187.18 

'  "1.55 

5.997-309 

2. 89 

-  77 121-059 

“"156.TI 

17263+055" 

=193772 - 

1.60 

7.449-009 

22.04 

4.937-009 

136.06 

1.509+000 

-114.04 

1.65 

7.298-009 

35.92 

3.462-009 

115.39 

2.158*505 

-79747 

1.70 

7.440-009 

+  2.56 

2.474-009 

94.34 

3.  008+flli L 

-51.77 

“1.75 

7.432-009 

44.75 

1.807-009 

73.47 

4.113+550 

=28772 

1.80 

7.206-009 

44.69 

1.349-009 

53.41 

5.341+000 

-8.72 

' — 1755 

"6.807-309 

43.63 

1.023-009 

34.77 

6  7651*050 

8 .93"  * 

1.90 

6. 304-009 

42.23 

7.826-019 

17.71 

8.055+000 

24.53 

1.95 

5.755-009 

40.86 

5.983-010 

2.59 

9.619+050 

38727 

2.00 

5.205-309 

39.71 

4.542-010 

-10.5b 

1.146+501 

50.28 

"2.05 

4.683-009 

38.87 

3. 407-010 

-21.67 

1, 375+001 

60 .54  ~ 

2.10 

4.205-009 

J  8.37 

2.516-011 

-30.53 

1.671+001 

68.92 

~"27I5 

“"3.779-009 

38.17 

1.829-010 

-36.86 

2. 066+001 

757 CT 

2.20 

3. 4C  4-0  09 

38.22 

1.313-010 

-40*04 

2.592+031 

78.26 

2.25 

3.077-009 

38.45 

9.436-011 

-39.34 

3.261+001 

77.79 

2.30 

2.793-009 

38.79 

6.981-011 

-34.31 

4.  001+001 

73.10 

2740 

2.328-309 

39.55 

4.794-011 

-16.91 

4.857+G01 

56.46 

2.50 

1. 966-009 

40.21 

4.227-011 

-5.76 

4.650+001 

45.98 

~r.55 

17812-009 

40.48 

4.035-011 

-3.76 

4.492+001 

44.24 

2.60 

1.674- Ju9 

40.71 

3. 820-011 

-3.14 

4.383+001 

43.84 

2.65 

1.549-J09 

40.89 

3.577-011 

-3.3J 

4. 331+00 1 

44,19 

C 
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Table  2 

FI  till  CALCULATIONS  FOR  A  BURIED  MAGNETIC  DIPOLE 
VERTICAL  DIPOLE 


H  —  1  <J .  o  C 

K  = 

5.0  Z 

•  0  •  j 

6/H  =  t.25 

_ 

D 

P  PHASE  <P> 

G 

PHASF.<3> 

P/Q  PHASE  (P/Q) 

IN 

DEGREES 

IN  DEGREES 

IN 

DEGREES 

2.70 

3 .435-J09 

Hi. 05 

3.317-011 

-3.8  0 

4.  328*001 

44.85 

2.75 

1.332-009 

41.19 

3.052-011 

-4.39 

4.363*001 

45.58 

2.60 

1.237-009 

41.32 

2.794-011 

-4.92 

4. 428*001 

46.24 

2.85 

1.151-009 

41.43 

2.551-011 

-5.32 

4.512*001 

46.75 

2.90 

1.072-009 

41.55 

2.326-011 

-5.55 

4.609*001 

47.09 

2.95 

9.993-010 

41.65 

2.121-011 

-5.63 

4.711*001 

47.28 

3.00 

9.329-01U 

41.76 

1.938-011 

-5.58 

4.814*001 

47.34 

3.10 

8.158-010 

41.95 

1.627-011 

-5.26 

5.013*001 

47.21 

3.20 

7.166-010 

42.13 

1.379-011 

-4.83 

5.198*001 

46.96 

3.40 

5.597-31C 

42.44 

i. Oil-Oil" 

-4.14 

5.538*001 

'W.W 

3.60 

4. 436-01G 

42.70 

7 .553-012 

-3  .68 

5.874*001 

46.39 

3.80 

4. 562-010 

42.92 

5.733-012 

-3.33 

6.213*001 

-4S725-~ 

4.00 

•  2. 693-010 

43.10 

4.415-012 

-3.02 

6. 552+CU 1 

46.12 
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